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This manual supersedes FM 25-JO, ]t March 19.'i2, including 
G 1, 27 July J9.','Z, O 8, 21 September 1942, and 0 3, 10 

PART ONE 

GENERAL 

CHAPTER 1 
INTRODUCTION 

Section I. PURPOSE AND SCOPE 

1. PURPOSE 

Tliis maiiua] is a guide for the conduct of move- 
ments by motoi' vehicles on liighways and in off-road 
operations. Its purpose is to enable all concerned 
to understand the organization, principles of opera- 
tion, and requirements of discipline and control es- 
sential to the smooth and effective conduct of convoys 
and march units. 

2. SCOPE 

tr. The manual covei's the conduct of march iniits 
and motor columns of combat troops, supply and per- 
sonnel convoys of sei-vice troojis, and related casual 
movements necessary to all military operations. It 
sets forth the differences in technique of each tyjje of 
operation. It shows the relationship of individual 
movements to the general highway traffic plan. It 
empliasizes tlie importance of, but does not go into 
detail as to, such closely related subjects as driver 
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selection, driver trniiiiiig. and preventive mainte- 
nance. 

h. The manual is so organized as to cover first 
those basic subjects of general application and later 
those subjects dealing with particnlar ty])es of move- ' 
ment or conditions. 

(1) Part one deals briefly with the basic factors 
of motor movements such as the driver, the 
vehicle, and ])reventive maintenance. 
(S) Part two ontliues the principles of march 
organization and planning. 

(3) Part three deals generally with tlw conduct 
of all marches. 

(4) Part fonr outlines tlie fundamentals of 
liighway traffic management. 

(5) Part five gives the distinctive characteris- 
tics of su]>ply and personnel movements. 

(6) ' Part six deals with liighway (ransportation 

under varions conditions of ojieration. 

(7) The apjieiidixes supplement the text by giv- 
ing references, charts, and data helpful to 
the march plaimer. 

3. MOTOR TRANSPORT'S RELATIONSHIP TO THE 
OVER-ALL MOVEMENT FUNCTION 

Sfotor transportation has a common pnx'pose with 
all modes of trans]>ortation in the accomplushment 
of the uninterrupted flow of troops and supplies from 
sonrce to final destinatioi\. Motor transport's re- 
lationship to tlie ovei'-all ti*ansportntiou function lies 
in that common ]>urpose of movement. 

«. Movement. Movement is basically the change 
of location of persons and things in time and space. 
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This means the transfer of troops and supplies from 
one jDlace to another, often over long distances, and as 
expeditiously as possible. 

i. TranspoHation. Transportation is the move- 
ment of inersons and things over land, by water, or 
through the air, and the means used to accomplish 
this movement. 

G. Organic Transpo-HaUon. Organic transporta- 
tion is that transport which is a. regularly assigned 
part of a military unit as contrasted with that tem- 
porarily fiirnished by other units or by a service sup- 
porting that unit. 

Section II. MOTOR TRANSPORT'S ROLE IN MODERN 
WARFARE 

4. NEED FOR MOTOR TRANSPORT 

a. Modem wars are wars of movement. After 
armies are mobilized, trained, and equipped, they 
must be transported to a place where they can meet 
and defeat the enemy. After reaching that place, 
they must be supplied with ammunition, food, equip- 
ment, and replacements. If armies are victorious 
and advance rapidly, supplies must be moved fast 
enough to keep up with theni. The striking power 
and the mobility of an army are dependent on the 
efficiency of the military motor transport system and 
its ability to get war materials to the places where 
they are needed and get them there on time, 

&. Time and again it lias been sho^\Ti that high- 
way transportation is one form of movement with- 
out which armies cannot function. With the in- 
creasing effectiveness of long range aerial attack 
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and vulnerability of fixed forms of transportation, 
it is probable that highway transpoitation will be- 
come increasingly impoitant, 

5. TYPES OF MOTOR MOVEMENT 

a. Broadly, all movementf5 mtiy be classified as 
casual, organized, or unorganized, depending on 
whether the elements are moving separately and 
under no close supervision, or moving together and 
under adequate control. Military movements may 
be either casual or organized to varying degrees. 

ft. The various t}'pes of movement and traffic over 
wartime highways include combinations of the 
following: 

(1) Oasu^d military movements. Casual mili- 
tary movements c<«\sist of individual ele- 
ments proceeding more or less at will in the 
performance of i-oiitiue administrative, 
evacuation, staff, command, and supply 
fiuictions of units. 

(2) OrgoMised military movements. Organized 
railitar}' movements of combat and support- 
ing luitts consist of elements on foot, 
mounted, or in vehicles, grouped together 
for puiposes of control. These are the 
marches and convoys to be dealt with in de- 
U\\\ in tills maimal. 

(-3) Unorganised traffic. Unorganized traffic 
inchides refugee and disorganized military 
traffic fleeing from destroyed cities or before 
the advance of an opponent force. This 
condition occurs only in event of disaster 
or defeat or when effective control breaks 
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doxvn. Emergency plans for controlling 
traffic should be made so that these condi- 
tions can be avoided or mitigated U> a large 
degree. 

Section ill. CONDITIONS AFFECTING MILITARY 
MOTOR MOVEMENTS 

6. VARIED CONDITIONS 

a. Military motor movements must be made under 
a wide variety of conditions over which the personnel 
of the movement may have little or no direct control, 
but by wbicli they must govern their actions. Among 
these conditions are effects of location, Tveather, and 
terrain, and of the tactical situation-, as existing — 

(1) In the zone of interior. 

(2) In the comniunications zone. 

(3) In the combsit zone. 

(4) In friendly teri'ztoi-y. 

(5) In enemy territory. 

■ (6) Wlien enemy aerial attack is or is not 
probable. 

(7) When enemy ground attack is or is not 
probable. 

(8) On open, supervised, dispatch, or reserved 
routes. 

(9) In areas of good or adverse weather and 
terrain. 

5. It is important that officers appreciate the con- 
ditions under which their movement is made, and 
know how to select the methods which are appro- 
priate to the particular conditions with which they 
are faced. 
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7. EFFECT OF CONDITIONS ON MOVEMENTS 



Examples of the effect of conditious include thft 
following: 

a. Location. Highway movements in the conti- 
nental United States which, by reason of number or 
unnsunl size or weight may canse trouble, should have ■ 
clearance from state and/or local civil authorities. 
In territory of a friendly nation this may or may not 
be true. In enemy territory uo clearance fi'om civil 
authorities is required. 

J. Terrain wnd (Jlhnate. Conditions of terrain 
and clinaate may reqiiii'e special issue of equipment 
and special training to meet those conditious. 

c. Reconmissance, Wlieu a. movement is mad© 
over a route on which all traffic is regulated, i-econ- 
uaissance by the moving unit may require only a 
study of a map, but if a movement is made over 
roads which are not regulated and on which little in- 
formation is available, or over unknown terrain, per- 
sonal i-econnaissance is usually necessary. 

d. Organization. A combat unit, expecting con- 
tact with the enemy, must march in the order which 
is best for tactical deployment. The movements o£ 
sei^vice troop-s will be influenced by their different 
functions and the special purposes of their equip- 
ment. For example, Medical, Engineer, and Quar- 
termaster perfontv services requiring the use of spe- 
cialized motor transjiort and special methods of op- 
eration. Each may require special procedures in the 
movement of its convoys. 

e. Command. When a unit moves by its own or 
attached transportation, there is no question as to 
conunand. However, when u troop unit is moved 
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by ail unattiiclied transpoitatioii truck unit, there are 
certain coiiiniaiid responsibilities which fall upon the 
commander of the truck unit, and others upon the 
commander of tlie troop imit being moved. This 
command responsibility may be altered, however, by 
the tactical situation (par. 164). 

/• Defense. In a tactical situation not only pas- 
sive defense such as camouflage, deception, and black- 
out may have to be employed but also active defensive 
measures. If the advantage is with the friendly 
forces, many defense measui-es may be relaxed to 
allow more complete freedom of action. 

g. Protective Forces. Advance, flank, and rear 
guards are usually not required in the zone of in- 
terior, comnmnlcations zone, or in well-held rear 
areas of the combat zone, but they may be needed 
when a movement is being made in territoi-y which 
may contain enemy troops. A supply convoy nor- 
mally has no troops available to use for advance, 
rear, or flank guards, and when such protection is 
required, it must be furnished by otlier troops. A 
personnel convoy, however, may use part of tlie per- 
sonnel being moved wliere such protection is needed. 

h. Tactical Motor Movements. Since it will not 
always be possible to attach sufficient motor transpor- 
tation to a command to enable it to move entirely in 
one trip, the ability of a command to concentrate 
superior forces at the desired place and time will 
often depend upon the use of motor transportation 
to move by eclielon. Units which are not completely 
mobile can move tactical groupings by augmenting 
their organic transportation with transportation ob- 
tained from higher headquarters, or they can ac- 
complish the move in two or more trips, using their 
organic transportation only. 
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CHAPTER 2 

BASIC FACTORS INVOLVED IN MOTORIZED 
OPERATIONS 

Section I. COMBtNATfON OF FACTORS 

8. BASIC FACTORS 

Tlie methods of operation of motor inarches and 
convoys treated in this manual are not in themselves 
sufficient to secure good highway transportation. 
They can be applied with full effectiveness only by 
a combination of related factors, 

9. DRIVER SELECTION AND UTILIZATION 

Commanders or personnel concerned with driver 
selection should constantly strive to make sure that 
only men with proiDer qualifications are selected to be 
trained as drivere, and that men who are obviously 
unfitted are transferred to other duties. Men with 
low intelligence, low physical ability, slow reaction, 
little education, or little sense of responsibility can- 
not be trained to become good drivers. The military 
motor vehicle is an expensive piece of mechanical 
equipment which is easily damaged by poor driving. 
Poor drivers can cause costly damage. They cause 
excessive vehicle deadllning, which overburdens 
maintenance facilities and impairs the effectiveness 
of highway transportation. Drivers must know not 
only how to drive properly and how to perform first 
colielon maintenance (TM 21-300, TM 21-305, and 
TM 37-2810) , but they must be skilled therein. They 
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must learn to appreciate the value of, and necessity 
for, good driving and good first echelon maintenance. 
They must want to drive properly and to perform 
their maintenance function thoroughly. Selection of 
pereoimel of sufficiently high standiu-d for drivers 
will not suffice. Training of drivers must be thor- 
ough, and it must be continued throughout their as- 
signment to orgiinizfttions. They must learn to 
apply "defensive driving," which means they must 
keep alert to what others do and keep their vehicle 
•under such control at all times tliat even if the other 
drivers do the wrong thing they can avoid an 
accident. 

10. POINTS COVERED IN BRIEFING THE DRIVER 

The fact that the driver is operating in column 
does not lessen the need for him to be alert and care- 
ful. Rather it increases his responsibility. Driving 
in column requires tlmt he keep his position and 
maintain the puce. The tendency to become lax in 
habits in column driving and merely to "follo"' the 
vehicle ahead" must be avoided. This fact cannot 
be overemphasized and should be impressed upon the 
driver at all times. The following are particularly 
important points in the conduct of motor marches 
and convoys, and march commanders should brief all 
drivers concerning them before movement of convoy. 

a. Start engine on the proper signal and keep alert 
for the command to move out. 

h. Move out slowly and allow the vehicle ahead to 
gain its proper distance before normal speed is 
reached. 

c. Keep within the lane of the cohunn luiless re- 
quired to give way to or pass other traffic. 
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d. Maintain an even driving pace, increasing and 
decreasing speed gradually. Never speed unneces- 
sarily to catch np; never lag behind. 

e. Maintain proper distance from the vehicle 
ahead by opening gi'adually as speed increases, clos- 
ing gradually as speed decreases. Never get too 
close; never carelessly lose the vehicle ahead. 

/. Keep alert and watch the vehicle ahead for 
changes in dii-ection, traffic hazards, column signals, 
etc. 

Hepeat the appropriate signals passed back 

along the column and observe them at the proper 
time for changing direction, slowing down, or stop- 
ping. 

h. Use horn only when necessary. 

i. Keep position in tiie cohunn unless ordered or 
signalled to pass other elements, 

j. Shift into proper gear on climbs or slow 
stretclies of road: never coast down hills with the 
clutch disengaged or transniission in neutral; use 
same gear that would be used to ascend the liill. 

h. Obey traffic signals, signs, and markex's except 
wlien otherwise instructed as, for example, wlien the 
way has been cleared for the column to pass mter- 
sections by traffic personnel. 

I. If vehicle is disabled, move it to the side of the 
road and signal the succeeding vehicles to pass and be, 
prepared to inform maintenance personnel of the 
trouble. 

in. Move as far as possible off the road or to the 
right side of the roadway before halting. 

n. Stop engine on proper signal or if veliicle is to 
stand longer than a few minutes. 
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o. After the column halts, wait for tl»c cornmarul 
before dismounting; when hauling troops, dismount 
on proper order-and open tailgatu for the troops. 

jy. Wlien dismounted, keep to the off-rosid side of 
the vehicles, and off the traveled part of the road, 

q. Perform the prescribed inspection and muinte- 
liance functions during opeiation and at halt, giving 
special attention to items which might be taken for 
granted, such as checking the fuel supply for the rest 
of the march. 

r. Be alert for signal to remount and resume 
march, and move out promptly. 

s. Under blackout or other conditions requiting 
security, conform strictly to all restrictions. 

11. FULL USE OF AVAILABLE VEHICLES 

a. The utmost use must be made of all available 
highway transport. The requirements for such 
transportation are not presented in an average de- 
mand, day after day. For example, an infantry 
division on occasion has need for more than its or- 
ganic highway transportation to increase its mobility. 

&. It is impossible to provide each unit and in- 
stallation with all the highway transportation needed 
to meet peak reqniremcjits. Thus, it is a basic jn in- 
ciple that a unit or installation sliould be provided 
only with such motor transport as it will constantly 
employ day after day. Motor transport vehicles, for 
the purpose of meeting peak loads, should be pooled 
and allocated to meet requirements as they occur. 
Every effort should be made to minimize the move- 
ment of empty or partially loaded vehicles. 
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c. A requirement of full utilization is an organized 
system for providing information on forward and 
return loads. This is iicconiplished by cooperation 
between troop unit, movement control, and highway 
staff personnel. Movement control officers furnish 
higliway transport staff officers with information as 
to pending cargo or personnel to be moved by high- 
way, and highway transport staff officers, having this 
information, emjJloy their vehicles for maximum 
utilization. When diversions aie necessary, the 
movement control staff must coordinate the changes 
with highway transport staff personnel. It is im- 
portant that the counnanding officers of units and 
installations cooperate to the fullest extent in the 
maxiffvum utilization of all transportation. 

d. The return load program provides a method of 
ntilizing cargo space of vehicles which would other- 
wise travel entirely or partially empty, but should 
not result in such vehicles being required to make 
excessive detours, or to be unduly delayed in i-eturu- 
ing to their proper station. The bad practice of of- 
ficers seizing truck units or ti-ucks seriously disrupts 
the supply program, and, when resorted to by senior 
commanders, is an indication that such commanders 
have failed to take proper steps to meet their truck 
requirements. 

12. HIGHWAY CAPABILITIES 

a. The term "highway" in its broadest sense means 
any specified line of travel, any common or open way 
or course. In like manner, the term "liigliway ?iet- 
work" includes all ground surface routes of travel 
other than rail. 
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b. The characteristics of highways are diversified. 
Their differences require planning and proper use. 
There are two main factors which limit the use of the 
highway network. These are — 

(1) Highway capacity (vehicle). Tliis is the 
maximum traffic flow obtainable on a given 
roadway using all available lanes. It is 
usually expressed as the number of vehicles 
per liour. 

(2) Highway capability {tonnage). This is the 
number of vehicles (highway vehicle capa- 
bility) or the number of short tons pay load 
which can be moved over a highway within 
a given time, with reasonable road mainte- 
nance and proper consideration of the type 
of roadway, mountains, hills, curves, 
weather, other traffic, types of vehicles em- 
ployed, etc. Thus, the highway tonnage 
capability indicates the practical tonnage 
support that can be moved over a highway. 

c. With the exception of the best modern high- 
ways, the tonnage capability rather than the vehicle 
capability is the more impoi-taut limiting factor. 
The tonnage capability of a road may be exceeded 
for short periods. However, if the full vehicular 
capacity of a road is used without consideration of its 
tonnage capability, the road may break down and 
become impassable. Therefore, road capabilities 
may necessarily restrict freedom of movemenc. 
Commanders must consider both vehicle and tonnage 
capability in scheduling and routing highway move- 
ments. Tliey must consider the highway tonnage 
capability in planning road maintenance and new 
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construction. They must take road capability into 
consideration when making tactical or logistical 
plans. 

d. In estimating the capability of a highway, it 
miist be realized that any military force not only 
creates definite requirements ior supply movement, 
but, in addition, generates other traffic. This in- 
cludes the traffic involved in administrative opera- 
tions, casual movement of messengers, staff officers, 
etc. In some areas such casual traffic may be several 
times the volume generated by hauling of cargo. 
Furthermore, the limitations of terrain, bridges, 
feeder and egress routes, cross traffic, and similar 
variable factors, make it impractical to maintain a 
volume of traffic equal to the full capability of the 
highway foi' other than very short periods of time. 
Capability of a highway must, therefore, be com- 
puted on the basis of these various limitations on the 
realization of full capacity. 

13. THE HIGHWAY TRAFFIC PLAN 

a. There must be a highway traffic plan. Normally 
the general plan originates in theater or similar head- 
quarters. It may prescribe the main supply roads 
(MSR) through various sections of tlie communica- 
tions zone and combat zone. It may prescribe pro- 
cedures as to blackouts, camouflage, and other passive 
defense measures. It may prescribe traffic rules and 
regulations applicable throughout the command. It 
usually includes circulation maps depicting the 
through routes, direction of traffic flow, and extent 
of area road networks as described in the text of the 
plan. 
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6. Successive subortliuate commands promulgate 
IJlaiis which conform to the plan of higher author- 
ity, and supplement it by regulations as to use of 
highways within their control and not covered by the 
higher plan. It is imi)ortant to stress the fact that 
lower communders implement the larger, over-all 
plan, but do not change it. 

14. CARRYING OUT THE PLAN 

a,. So much of the highway traffic ]ilan as deals 
with highway regulation is carried out by the trans- 
port service or transportation staff of the appropriate 
command (par. 152). 

6. Regulation of higluvay traffic is imposed only 
to the degi'ee necessary to i^revent congestion and to 
make sure that all movement is constantly in hand, 
so that any moving unit can be reached almost in- 
stantly and its oi-ders clianged whenever the tactical 
situation requires. 

G. If highway regulation is to prevent congestion 
and efficiently perform its mission, it must be the re- 
S]:ionsibilit3f of a single agency. Therefore, a stuff is 
organized in the office of the ap]}ro])riate transporta- 
tion officer to regulate traffic on dispatch routes. In 
the case of routes reserved for the operation of a j^ar- 
ticnlar unit, highway regulation is a jjvoper func- 
tion of the staff of the command charged with the 
operation. 

d. This office jjrepares the schedules of and records 
the pTOgi-ess of all serials whether they be march 
units, convoys, or individual vehicles traveling over 
the routes which it controls. Convoys and march 
nnits using sucli routes must adhere to liigliway reg- 
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ulatioii. When doubts arise, or information regard- 
ing schedules or routes of travel is desired, tliey 
contact the nearest highway regulation point (HEP) 
along the route of march. 

15. ENFORCING THE PLAN 

a. The regulations as to speed, rules of the road, 
etc, are enforced by officers and nonconnnissioned 
officers of marching nnits and by military police 
traffic control (FM 19-25). 

J. Military police traffic control is exercised to 
enforce speed regulations and rules of the road, and 
to keep unauthorized movements oflP dispatch or 
reserved routes. 

Section II. THE MOTOR VEHICLE— CHARACTERISTICS 
AND USES 

16. MILITARY MOTOR VEHICLES 

(fig- 1) 

a. A motor vehicle is any vehicle propelled by a 
self-contained power imit, except vehicles designed 
for use on railways and materials handling equip- 
ment. For practical purposes, the term is expanded 
to include vehicles designed to be towed by a motor 
vehicle, that is, trailers and semitrailers. 

J. A military force is normally equipped with 
vehicles suited to the conditions under which the 
force will operate, or with vehicles designed for the 
specialized tasks to be performed. For example, 
some combat miits have tanks or other vehicles 
equipped with armor and armament whicli ai*e 
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Figure 1. Motor vehicles — examples of major types. 



17 



designed for combat; artillery units have self- 
propelled guns or prime movers which tow the guns 
to firing positions; and tactical units which may 
operate over difficult or hazardous terrain have 
vehicles with cross-country capabilities. Vehicles 
with strictly military characteristics have tended to 
set the standard for all military vehicles. However, 
transportation truck companies which operate long 
distances over improved routes get more efficient 
service from vehicles similar to those in general com- 
mercial use; sucli vehicles are designed to transport 
a large volume of cargo at maximum speed, with 
minimum use of personnel, fuel, and equipment. 

c. There are two general classes of military ve- 
hicles according to the use for which they are in- 
tended. Tliese are the following; 

(1) AdTmmj&traime. vehicles. Vehicles, normal- 
ly of commercial type, suitable for routine 
purposes in connection with the transpor- 
tiition of supplies, personnel, or equipment 
at installations. Administrative use of a 
vehicle is any use not directly connected 
with combat, tactical, or sei-vice unit field 
operations or the siunilation of such oper- 
ations for training purposes. 

(2) Tactical veMoles. Vehicles designed pri- 
marily to meet field requirements in direct 
connection with combat tactical operations 
and the training of troops for combat are 
tactical vehicles. 

d. Tactical vehicles are, in general, those most 
often used for strictly military purposes, and insofar 
as pra.cticable, administrative vehicles are those used 
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for purposes closely paralleling civilian usage. In 
tins sense, the 2V2-ton, 6x6 truck, because of its all- 
wheel drive for operations over difficult terrain, is 
generally termed a tactical vehicle and the common 
4x2 pick-up truck is termed an administrative vehi- 
cle. This, however, does not preclude use of the 
Si/o-ton, 6x6 truck administratively, nor use of the 
pick-up truck tactically. 

17. PURPOSES FOR WHICH DESIGNED 

(fig. 2) 

Vehicles are further grouped according to the 
purpose for which they were designed ; 

o. General Pnrfose Vehicles. These are motor 
vehicles designed to be used interchangeably for 
movement of personnel, supplies, or equipment, with- 
out modification to body or cliassis to satisfy general 
automotive transport ueeds. These include such 
items as passenger cars and buses, and cargo trucks, 
trailers, and semitrailers. 

6. Special Equipment Vehicles. These are motor 
vehicles, the cliassis of which are identical, except for 
minor alterations, to those used in general purpose 
vehicles, but which have a sjjecial body or special 
equipment mounted thereon. These include such 
items as wreckers, repair and shop trucks, and others 
modified to perform special functions or services. 

c. Special Purpose Vehicles. These are motor ve- 
hicles designed for a specialized requirement for 
which no general purpose vehicle chassis can be 
adapted. This category includes items tliat are 
specified from time to time by technical services such 
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SPECIAL PURPOSE COMBAT 



BY MANNER IN WHICH USED 




ADMINISTRATIVE TACTICAL 



Figure 2. Classification o1 vehicles. 

as fire trucks, engineer road equipment, tractors, am- 
pliibious trucks, and combat vehicles. 

d. Combat Vehicles. These are special purpose 
vehicles, with or without armor and/or armament, 
which are designed for specific lighting functions. 
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They include scout csu's, armored cars, half-tiack and 
full-track carrieis or carriages, and tanks. Limited 
armor protection and/or armament mounted or in- 
stalled on vehicles of otherwise noncombat type do 
not operate to change the classification of such ve- 
hicles to combat vehicles. 

18. CHARACTERISTICS OF VEHICLES 

(fig. 3) 

Military vehicles are designed with characteristics 
which will insure acceptable performtuice under 
many varied conditions, Tlie ability of a motor ve- 
hicle to negotiate difficult terrain depends upon its 
design specifications and performance characteristics 
resulting therefrom. A projjer apiareciation of these 
related factors will assist military personnel in 
proper use of vehicles under various conditions. 

a. Gradahility. This is the ability of a veliicle to 
negotiate a slope while carrying the pay load for 
which it is designated and with transmission in low- 
est forward gear. 

h. Traction. This is the ability of the wheels or 
track of an automotive vehicle to adhere to the road. 

c. Fordahility. This is the ability of a vehicle to 
negotiate a depth of water without stalling the 
engine. 

d. Momentwtn. This is tlie energy stored up by 
the weight of the vehicle in motion. It increases 
witii the speed of the vehicle and weight of the vehi- 
cle and load. 

e. Flotation. Tliis is the ability of a wheel or 
track to resist sinking into the surface supporting it. 
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Pipttre 3. Vehicle performance charactetHatica. 



It increases if the area of ground contact aflforded, 
per pound of weight, is increased. Flotation varies 
inversely with ground pressure, which is measured 
in pounds per square incli. 

/. Power. This is the force built up in the engine 
of a vehicle and transmitted to the wheels or tracks 
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to produce motion. Power iu any gasoline-propelled 
vehicle depends primarily upon maintaining proper 
fcngine speed. A shift to a lower gear gives more 
effective application of power, but with a loss of 
speed. 

g. Other Characteiistics. Other characteristics 
which limit or extend the use of vehicles under vari- 
ous conditions include : ground clearance, angle of 
approach, angle of departure, turning radius, gross 
weight distribution, etc. 

19. CARE OF VEHICLES AND SAFETY PRECAUTIONS 

a. Prevention of Vehicle Ahuse. Vehicle abuse is 
tiie chief cause of mechanical failures, excessive op- 
erating and maintenance costs, general unsatisfac- 
tory performance of the motor vehicle and its 
component parts, and consequent impairment of mo- 
bility. Prevention of abuse of vehicles is of the 
utmost iinportatice and is the responsibility of each 
commanding officer. Evidence of abuse of vehicles 
will be investigated and will be cause for disciplinary 
action. Mechunical failvires which are not the re- 
sult of fair wear and tear or defective material or 
Workmanship will be considered evidence of vehicle 
abuse and will be reported to the appropriate com- 
niiinding oflicer by maintenance personnel making 
the discovery. The following forms of vehicle 
abuse are among those which shoidd be prevented. 
(1) Improper use of manual contTOls, particu- 
larly gear shift, clutcli, brakes, and choke. 
(9) Racing or ovei'loading engine before nor- 
mal oil pressure or operating tempemtiue is 
established. 
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(3) Excessive speeds (for the gear being used), 
particularly over rough roads and across 
country, on turns and down grades. 

(4) Lack of lubrication or use of improper lu- 
bricants. 

(5) DefeiTed maintenance, including lack of 
proper servicing and adjustments. 

(6) Lack of systejnatic maintenance inspection 
and follow-up. 

(7) Unauthorized loading beyond rated (high- 
way or cross-country) capacity, and im- 
proper loading. 

(8) Unsafe driving practices, failure to observe 
regulations as to speed, etc. 

(9) Continued operation of malfunctioning ve- 
liicle which will result in more serious 
damage. 

(10) Lack of proper care of vehicles in storage. 

(11) Driving with front axle engaged, under 
conditions when front wheel drive is not 
needed. 

Z>'. Safety Precautions. Connnanding officers are 
responsible for enforcement of safe driving rules and 
will cooperate fully with civilian and/or military 
authorities in tlie enforcement of traffic regulations. 
They are responsible for seeing that adequate pre- 
cautions against fire and accident are maintained. 
These precautions include the following 

(1) Proper selection and training of drivers 
and the maintaining of qualified personnel. 

(2) Training of personnel in defensive driving 
and in the respect for the rights of others. 
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(3) Assuring the observance of the rnles of the 
road. 

(4) Maintaining proper march discipline in 
convoy. 

(5) Insuring the security of loads being hanled 

by- 

(a) Proper loading and lashing. 

(b) Clear marking of explosives and danger- 
ons cargo, and safe distribivtion in column. 

(6) Taking necessary measures to prevent fires 
especially in regard to the use of fuels, and 
smoking limitations. 

(7) Taking necessary parking precautions, in- 
chiding posting of warning devices when 
vehicles are parked along an open way, 

(8) Prescribing necessai-y precautions in shops 
or in connection witli maintenance activities 
such as regarding the proper disposal of 
combustible waste and the careful use of 
tools. 

c. Speed Limits. The caution plate monnted on 
each vehicle indicates the maximum safe speed, in 
each gear, for which tlie vehicle is designed. It will 
not be exceeded in any gear except in case of extreme 
emergency. 

(1) Speeds will not exceed tliose prescribed by 
competent authority or the limits set by 
local laws or regulations, except in cases 
of emergency or where prior aiTangcments 
ha ve been made for release from such regn- 
lations. 

(2) Regardless of allowable speeds, vehicles will 
be operated within the limits required by 
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road and trrtffic conditions to assure safe 
operation. 

(3) On all veliicles regulated by governors, 
governors will be set and sealed at a speed 
not to exceed the maximum speed indicated 
on the caution plate. 

20. RESPONSIBILfTY AND USE OF VEHICLES 

a. Responsibiliti/, Each commanding officer is re- 
sponsible f'oi- the vehicles under his jurisdiction — for 
their propei- operation, utilization, and maintenance. 

I. Use. Eegulations ])rescribe certain limitatioud 
and restrictions on the use of motor vehicles. Except 
for weight, design, aud loading restrictions, these are 
generally : 

(1) The connnanding officer of an installation 
or organization will prohibit operation of 
any vehicle under his command which is not 
in safe operating condition or where further 
operation will cause additional damage to 
tlie vehicle. 

(2) Motor vehicles will be used only for official 
b\\siness. including special uses prescribed 
by regulations. 

(3) Motor vehicles will not be assigned to ex- 
clusive use of individuals except as spe- 
cifically authorized by Army Begulations. 

(4) iMotor vehicles will not be assigned for uses 
not properly part of, or connected with, an 
official task. 

(5) Motor vehicles, when available without 
detriment to other official business, and sub- 
ject to restrictions, may be used by special 
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direction of a commanding ofiicer for au- 
thorized and supervised recreational, ■wel- 
fare, and morale-bnildiiig activities. 
(6) Motor transportation should be furnished 
only after every effort has been made to con- 
solidate and coordinate trips. 

Secfion iii. MOTOR VEHICLE ADMINISTRATION 
21. DEFINITION 

Motor vehicle administration seeks to attain effi- 
cient utiJization of vehicles by consolidating and co- 
ordinating their assignments. It includes the fol- 
lowing: 

a. Allocation and Commitment. 

(1) Allocation by assignment is the assignment 
or attachment of vehicles or units to various 
installations or commands based on the re- 
quirements of the using installation or or- 
ga2iiz!ition and in accordance with avail- 
ability of equipment. It is exercised by 
major commands or responsible services. 

(2) Commitment for a particular lift or hauling 
job is the temi^orary allotinent of vehicles to 
work on a job without assignment or at- 
tachment to the using installation or organ- 
ization. 

&. Dispatch. The ])i-ocess by which a motor pool, 
organization, or unit directs and supervises the use 
and movement of vehicles under its control so as to 
prevent improper use and attain maximum utiliza- 
tion is dispatch. Dispatcli is normally exercised 
through the scheduling and recording of driver and 
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vehicle assignments and by the issuance of a ticket 
covering each trip of a vehicle or group of vehicles. 

22. HIGHWAY TRANSPORT UNIT POOLS 

a. In a theater of operations, requirements for 
highway transportation will usually be so great that 
maximum utilization riiust be made of nil truck com- 
panies and the vehicles organic thereto. Tliis pre- 
cludes the assignnient or attachment to depots, ports, 
and other instnllations of sufficient units to meet peak 
loads. It requires such assignment to be kept down 
to the minimum required for regular daily needs. 

&. Highway transport service pools are unit pools 
consisting of Transportation Corps units such as 
truck or car companies, batt^alions, or other units 
which provide a general hauling service for a theater, 
communications zone, army, corps, division, etc. Un- 
der this type of pooling, units perform specific haul- 
ing jobs as required by the command they serve, but 
they are not assigned or attached to any organiza- 
tion or installation within or subordinate to such 
command. The general highway transport service 
pool operation is normally controlled by the theater; 
army, communications zone, or other appropriate 
highway transport service. 

Section IV. MOTOR POOLS 

23. GENERAL 

The localized pooling of available motor transpor- 
tation will, under most conditions, give the most effi- 
cient and economical resnlts, so that a given number 
of vehicles can transport more cargo or personnel 
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in a given time. Tlie common tenns used in referring 
to vehicle pools follow : 

a. Motor Pool. A group of vehicles under central 
control, that is available for common use of several 
agencies or individuals is called a motor pool. 

&. Motor Park. An area where vehicles are stored 
or ])arkecl when not in nse, or where repairs can be 
uiude when necessary is called a motor park. It 
is also called a vehicle park. 

24. TYPES OF MOTOR POOLS 

a. In distingnishing between the physical group- 
ing of vehicles and the centralization of the dispatcli 
function without the physical pooling, the following 
terms are used : 

(1) Functional fOol. A functional motor pool 
consists of vehicles which are garaged or 
parked with their ow n or different organiza- 
tions, but which are under a central control. 

(2) Phyaical pool. A physical motor pool is 
one in wliich the veliicles are assembled in 
one place and available for use as needed 
by dilTerent organizations or individuals. 

h. Tile general types of motor pools nonnally set 
np for rovitine use at installations and in metropolitan 
areas are as follows : 

(1) Pott motor pool. A \mo\ of vehicles nor- 
mally employed at an installation for over- 
head and routine housekeeping purposes is 
called a i)ost motor pool. 

(2) Siihpool. A group of ndministrative ve- 
hicles suballocated to a particular activity 
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but which remains under central control is 
called a subpool. 

25. OPERATION OF VEHICLE MOTOR POOLS 

a. The conditions surroimrling the operation of 
motoi- pools in cities, of liighwaj' transport units in 
the field, and of organic veliicles. may vary ma- 
terially; but the general piinciples set forth below, 
with minor modifications to meet each type of con- 
dition, are applicable to the operation of all pools 
of motor veliicles. 

6. Motor pools may be operated by oi^e of the folj 
lowing types of dispatch control: 

(1) Central dispatch. Dispatch control per- 
formed from a central office over a number 
of scattered motor pools, or subpools, is cen- 
tral dispatch. 

(2) Local dispatch. Dispatch located and per- 
formed at one motor pool, or at subpools, is 
local dispatcii. 

(3) Job dispatch. A temporary dispatch sys- 
tem set up over vehicles performing short 
hauls, or shuttle tasks, as part of a job as- 
signment for which they have already been 
dispatched by their ovgauizatioii is job dis- 
patch. 

c. The factors of time, distance, and tasks largely 
deternn"ne the type of motor pool operation, for 
example : 

(1) If the distance between the main pool and 

loading or discharge points is short, it is 
normally desirable to assemble all vehicles 
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at one motor pool and control tliem from 
tliat point. 

(2) If the dist.nice between tlie main motor pool 

and pick-up or discharge points is great, 
physical pooling at one point might require 
vehicles to travel unnecessarily long dis- 
tances per trip. Under such circumstances, 
it is generally advisable to establisli sub- 
pools near major outlying loading or un- 
loading points. Even on small posts it may 
be desirable to establish a subpool at one 
or more distant points where vehicles are 
frequently required. 

(3) Subpools may also be desirable on the basis 
of the special use of certain vehicles, such 
as those which are constantly loaded with 
tools or equipment of a particular technical 
service, or ambulances to be used in emerg- 
encies. 

(4) A surge-type pool may be required on the 
basis of particular tasks to be performed 
such as port or beach clearance, airlift op- 
erations, etc. 

d. When the vehicles are not physically assembled 
in one pool, a functional pool should be established 
with an experienced motor transport officer super- 
vising the operation of the main pool and all sub- 
pools. Training and discipline of personnel, 
preventive maintenance of vehicles, and general ad- 
ministrative control of all activities sliould be under 
one motor officer. Such an administrative organiza- 
tion sliould have a central dispatching system so that 
all requests for vehicles may be coordinated and 
cleared by a single office. 
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26. DUTIES AND RESPONSIBILITIES OF PERSONNEL 

(fig. 4) 



a. Commanding Officer. The cominaiiding offi- 
cer under whose jurisdiction a motor pool is estab- 
lished is responsible for its operation. The transpor- 
tation officer acts for the commander in supervisioia 
of motor pools, 

i. Motor Pool Officer. The motor pool officer Is 
in direct command of the motor pool and is charged 
with direct responsibility for all phases of its opera- 
tion. He represents the commanding officer iu the 
approval and disajiproval of requests for transporta- 
tion referred to him by the dispatcher. Under the 
supervision of the motor officer, the clerical staff 
maintain all files and records and prepare all re- 
ports and correspondence pertaining to the motor 
pool. 

c. Motor M aintenance Officer. The motor mainte- 
nance officer, as the shop superintendent, is charged 
with the organizational maintenance of all motor ve- 
hicles in the pool. His duties include the proper 
training of personnel, the scheduling of maintenance 
and emergency repair of vehicles, and the care of 
shop equipment. 

d. Truckmaster. The truckmaster, as assistant to 
the motor officer, is charged with supervision of poli- 
cies and procedures of the trucking unit. 

e. Dispatcher. The dispatcher, upon receipt of an 
authorized request, selects tlie most appropriate piece 
of equipment available with operator and accom- 
plishes the following ; 

(1) Fills in the following entries on DD Form 
110 {© and ® of fig, 5) : "Date," "Type," 



32 



POST, CAMP, OR STATION.... 
COMMANDER 



TRANSPORTATION OFFICER 

1 



MOTOR POOL OFFICER 



OPERATIONS 
TRUCKMASTER 



DISPATCHERS 



MAINTENANCE 
MOTOR MAINTENANCE NCO 



RECORD 
CLERKS 



SUPPLY CLERKS 



DRIVERS 



ME CH ANICS 



COMMAND 

STAFF SUPERVISION 

" COORDINATION 

DiswrewNo 

Figure 4- Ttfpical orunuisitlloii for motor pools at an 
htsiantition. 

"Eegistration No.," "Time out,'" "Operator 
(name and grude)," "Eequested by," ''Dis- 
patcher (signature and grade)," and "Dis- 
patching organization." 
(2) Coordinates and effects consolidation of 
routine and extended trips. 
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(3) Posts all requests for triiuspoi'tiition when 
received, and opeiatioiuil records at time of 
issue on the Daily Dispatching Record of 
Motor Vehicles (DA Form 9-75) (fig. 6). 

(4) Receives operational records from opera- 
tors upon their return and records necessary 
data on DA Form D-75. Examines both 
sides of each operational record to insure 
completeness of action by all concerned. 
Refers equipinent requiring repair to shop. 
Initials operational record in space pro- 
vided and files tickets by registration num- 
ber and date, pending disposition. 

/. Operator {AR 700-105). DD Form 313 (© 
and (2) of fig. 7) will be issued by commanders to all 
opcratoi's of motor vehicles who are qualified to op- 
erate the particular vehicles noted on the permit. 
The validity of the permit with or without glasses 
will be indicated on the reverse side of the permit iu 
the space marked restrictions. Authentication of ve- 
hicles the operator is qualified to drive will be indi- 
cated by tlie signature of the qualifying (^cial, a 
commissioned officer, and the permit will be certified 
by the signature of the issuing official, the command- 
ing officer or the snpervising commissioned officer. 
The operator is responsible for the following: 

(1) Performs the daily and weekly preventive 
maintenance services and certifies their per- 
formance by signing in the space provided. 
When the commanding officer specifically 
relieves a driver or operator from respon- 
sibility for daily and weekly maintenance, 
a responsible designated person in the 
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motor pool garage, preventive line main- 
tenance system, or other agency tliat per- 
forms the required maintenance will certify 
that performance by initialing in the space 
Jjrovitlecl for the operator 0:1 BD Form 110. 

(2) Fills in the following: 

(a) On DD Form 110, the operator makes 
the following entries: "Time in," "Miles 
in," "Miles out," "Totfll," "Fuel," "Oil," 
"Destination," "Arrival time," "Depar- 
ture time," "Arrival mileage," "Load" 
(when applicable — passengers and/or 
tons), as applicable, for each trip or sub- 
trip, obtaining the initials and further in- 
structions from the official user. 

(J) In case of an accident resulting in injury 
or property .damage, Standard Form 91 
(0 and (D of Hg. 8) will be filled out by 
the driver on the spot or as promptly as 
possible thereafter. The driver will also 
execute DD Form 318, Accident-Identi- 
fication Card, (fig. 9), and submit it to 
the persons directly involved. The driver 
will refrain from making a statement, 
oral or written, to claimants or their 
agents. 

(3) In the absence of furtlier instructions, the 
operator automatically returns to the motor 
pool by the most direct or usual route. 

(4) Carefully notes and records all equipment 
deficiencies under "Eemarks" on DD Fonn 
110. 
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(5) Upon returnhig to the pool and after com- 
pletion of requiied services, signs the cer- 
tificate and personally delivers the com- 
pleted operational record to the dispatching 
office. 



ACCIDENT-IDENTIFICATION CARD 



Any correspondence regarding accident 
should be addressed to: 

Commandirig Officer 
Fort Eustis, Virginia 
Attnr — Claims Officgr 



MAKE REFERENCE TO 



DATE OF ACCIDENT 



MAKE AND TYPE OF VEHICLE 

1950 Z^ton GMC Dump 



REGISTRATION NO. 

830715 



DRIVER (Lait name—jiTsl namt—inltiaj) 



SERVICE NO. 



GRADE 



ORGANIZATION 



IS— MMl-l apo 



LJU 1 may si OIO fwm «<. tmiCH 

MAY VE USD, 

Figure 9. DD Form. 518, Accldent-iaeiitification GarO. 
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g. Official User. The official user has the follow- 
ing responsibilities : 

(1) Directs the operatov to record any deficien- 
cies noted. 

(2) Secures efficient utilization of the vehicle 
and assures that it is i)roniptly released upon 
completion of the job for which dispatched, 

(3) Keleases driver and equipment and certifies 
the official nature of his trip by initialing 
in that part of the "Keleased by" space 
which corresponds to the last trip or sub- 
trip accomplished for him. 

h. Mechanic. Mechanic performs the second 
echelon maintenance of motor vehicles and allied 
equipment operated by the motor pool. 

27. REQUESTS FOR TRANSPORTATION 

a. All agencies of the Department of Defense will 

be permitted to use the facilities of Armj' motor 
pools luider such regulations as may be prescribed. 

h. So far as practicable, requests should be sub- 
mitted in writing, 24 hours in advance, to the dis- 
patch office. Requests for vehicles should contain 
the following information: 

(1) Agency or officer submitting request. 

(2) Cargo or passenger transportation desired. 

(3) Description, weight, and cube of load, or 
niimber of passengers. Unusual shapes or 
dimensions of cargo should be noted. 

(4) Date and time the veliicle{s) should report. 

(5) Point at which the driver should repoi-t. 
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(6) Name and rank (or positioji) of person to 
whom the driver should report; iuul/or per- 
son in charge of the trip. 

(7) Purpose of the trip. 

(8) Plaee(s) to aiul from which the vehicle will 
be required to travel. 

'(9) Date, estimated hour, and phxce at which 

the vehicle will be released. 
(10) Other iiifovmation which may be pertinent 
to the trip such as reference to travel orders; 
whetlier user-driver will be furnished; rea- 
son government ti'ausportatiou is necessary 
in place of cominercial transportation; etc. 
c. Requests for specific types of vehicles should 
not be made. The disi)atcher should determine the 
number and type of vehicles required after consid- 
eration of the type of cargo, its weight and cube, or 
sliape, vehicle maneuvering conditions at loading 
and unloading ]ioints, and terrain over which the 
vehicles will operate. Where there is any doubt the 
dispatcher will refer the matter to the motor officer. 

28. OPERATING METHODS 

a. Planning Di&patch. 

(1) Wlaatever the type of motor pool, all dis- 
patching should be planned at one central 
office. Priority should be given to requests 
as follows: 
(a). To emergency or important requests. 
(&) To those requests which are received 24 

hom's in advance, 
(c) To other requirements in accordance with 
the time of the request. 
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(2) It usuall}' will not be practicable to antici- 
pate all requirements for transportation 24 
hours in advance. Hence, in dispatch plan- 
ning the entire fleet should not be used, but 
a reserve of vehicles of various types should 

•be held to meet important requirements 
which cannot be anticipated. The size of 
this reserve can be determined only by ex- 
perience at the particular pool. Vehicles 
should be held for reserve in rotation, and 
iuU advantage taken of waiting time to per- 
iorm any maintenance which will not inter- 
fere with the vehicles' readiness to roll. 

(3) As requests for transportation come in they 
are consolidated so that the greatest practic- 
able degree of utilization is attained. For 
example, if two individuals request trans- 
portation to the railroad station in a nearby 
town, it will frequently be practicable for 
one vehicle to take both at the same time and 
also meet any incoming personnel at the 
station. 

(4) If a vehicle is sent to a distant point at 
which it will discharge its load, an attempt 
should be made to secure a return load from 
that point. This should be carried to the 
extent of cooperation between motor oflScers 
at various posts, to avoid the possibility that 
a vehicle will be dispatched with a load from 
Post A to Post B and return empty, while 
at the same approximate time another 
vehicle is bringing a load from Post B to 
Post A and returning empty. One vehicle 
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from either post can do botli jobs, thus real- 
izing 100 percent utilization for one vehicle 
rather than 50 percent for two. Vehicles 
of one post arriving at any other post should 
clear through the transportation officer be- 
fore returning. "Return load" programs 
sliould be instituted in all eoimnands, and 
transportation officers sliould have authority 
to use any available vehicles to transport re- 
turn loads. However, judgment sliould be 
used in each instance in seeing that vehicles 
are not sent too far ofiP their route in return- 
ing to the posts from which originally dis- 
patched. 

(5) When a vehicle is sent to a point at which 
its load (passengers or cargo) will be dis- 
charged and no retnrn load has been ar- 
ranged in advance, the driver should be in- 
structed to telejjhone the central dispatching 
office wlien his mission is complete. He may 
then be sent on another job without return- 
ing to the motor pool. 

(6) The nature of the load and the need for the 
trip should be carefully considered. When- 
ever a vehicle, of a different type from that 
requested, or a lesser number of vehicles, 
will be suited for the work, or whenever the 
need for the trip is not apparent, the dis- 
patcher should report the facts to the motor 
officer for decision. 

(7) Except for tactical purposes and local haul- 
ing, army vehicles will not be dispatched 
for off-post transportation when suitable 
commercial means are available. 



h. Vehicle and Equipment Operation^ Record DD 
Form 110. 

(1) One vehicle and equipiueiit operational rec- 
ord form should be made out each time a 
vehicle is dispiitched from a pool or sub- 
pool. It is not siitisfsictory to make just one 
such ticket per vehicle per day. 

(2) These vehicle eqiiii>meut and operational 
record forms should be completely filled in 
as prescribed by TM 3T-2S10. They must 
be made out by the dispatcher at the pool 
or subpool from which the vehicles are pliys- 
tcally dispatched regardless of the type of 
organization of the pool. If dispatched 
from a subpool. necessary data is trans- 
mitted by the subpool to the central dis- 
patching office by available means of com- 
munication. 

c. Daily Dispatch of Vehicles. No vehicles should 
be dispatched to one person or agency as daily pro- 
cedure without approved written request justifying 
such daily dispatch. Approval of daily dispatch 
should be for a limited period oidy and subject to rev- 
ocation. The motor pool officer is responsible for 
carefully investigating the need for daily dispatch of 
vehicles to any person or agency, and for permit 
ting the daily dispatch of no vehicle beyond the re- 
quirements of sound utilization. 

d. THp Routing. Orders jiosted at each i^ool and 
snb]X)ol should include instructions to the effect that 
the shortest suitable route will be followed to and 
from a desthiation. Such routes should be estab- 
lished by the motor pool officer, making due allow- 
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ance for the traiiic conditions when necessiiry. This 
practice makes it possible to clieck trip ticket milea{;;e 
to ascertain whether or not veliicles are tdkcii o£P 
their course on matters other than for which dis- 
patched and makes it easier to locate a vehicle which 
fails to return within a reasonable time. 

29. BUS OPERATOR 

The same general principles of good driving, 
safety, and proper maintenance that are applicable to 
other vehicles are equally applicable to the operation 
of buses. Buses are part of the general pool and 
will be operated under the motor officer as are other 
vehicles. However, when desirable, buses mv^y be 
considered separately and constituted a subiiool. 
Legal and administrative procedures in connection 
with the operation of buses aiti covered in AE -55-90. 

SecHon V. AUTOMOTIVE MAINTENANCE 

30. MAINTENANCE DEFINED 

a. Mamtenance. Maintenance is the care taken 
iind the work done, including minor repairs, to keep 
vehicles and equipment in serviceable condition. It 
includes the systematic servicing and inspection of 
vehicles to prevent vehicle failure; the modification, 
repair, rebuilding, and reclamation of major items, 
units, and parts; and the evacuation and recovery 
of major items. 

6. Preventive Maintenance. This is the care and 
servicing hj using personnel for the purpose of 
maintaining eqvnpnieut in satisfactory operating 
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condition by providing systematic inspection, detec- 
tion and correction of incipient failures either before 
they occur or before they develop into major defects. 
Preventive maintenance includes correct operation. 
DA Form 460 (Preventive Maintenance Roster) pro- 
vides a simple method for scheduling the periodic 
services within organizations. When vehicles are to 
be away from their organizational maintenance facil- 
ities for some time, tliere should be kept with each 
vehicle a running record or log which will indicate 
when the vehicle received its last scheduled service 
with its unit and which will have blank sjiaces for 
the Same information to be filled in by the mechanic 
who accomplished the next sclieduled service away 
from the unit. Upon return of the vehicles to their 
parent unit, the information on the form may be 
transferred to DA Form 460. 

31. INSPECTIONS 

a. The unit commander is responsible for the 
maintenance of his motor vehicles, motor vehicle 
equipment, and tools. He may delegate maintenance 
functions to his motor officer and other personnel but 
must assure himself of their proi)er performance. 

b. In addition to regular inspections and supei^ 
vision, higher commanders should see that spot check 
inspections are made at irregular intervals but as 
often as prescribed by AR 750-5. 
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32. ORGANIZATION OF THE MAINTENANCE FUNC 

TION 



The motor maintenance prescribed for the mili- 
tary service is a flexible system that can be adapted 
to various operating conditions. This organization 
is based on the agency (person or unit) responsible 
for the maintenance fimction at various echelons 
rather tlian on the type of work done by eucli echelon. 
Maintenance operations are divided into three main 
categories — organizational, field, and depot — with 
subdivisions as indicated: 

a. Orgamzational Maintenance. Organizational 
maintenance is that maintenance (including fii-st and 
second echelons) wliicli is performed within the using 
organization by personnel of the unit on its own 
vehicles. The mileage that a vehicle travels is the 
principal criterion for the frequency of preventive 
maintenance services. 

(1) Fwat echelon maintenance. First echelon 
maintenance is that part of organizational 
maintenance which is assigned to tlie driver 
or crew of the vehicle. 

(2) Second echelon maintenance. Second ech- 
elon maintenance is that part of oiganiza- 
tional maintenance \vhieh is assigned to unit 
(company, battalion, or regimental) me- 
chanics. It normally includes inspections, 
servichig, adjusting, minor repair, and re- 
placement of minor parts. Second echelon 
personnel act upon drivers' reports of me- 
chanical failures. The maintenance func- 
tions of this echelon are — 
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(a) Scheduled maintenance based on time and 
Jiiileage as set f ortJi in TM 37-2810, 

(6) Seasonal maintenance, such as spring or 
fall, when vehicles are prepared to meet 
the operating conditions of summer and 
winter, 

(c) Msu-ch maintenance, which includes 
emergency service performed during the 
march and the repair of organizational 
vehicles necessary to keep transportation 
on the road. 

b. Field Maintenance. Field maintenanc* incor- 
porates the third and fourtli eclielons of maintenance 
and is the work exclusive of rebuild or overhaul per- 
formed by maintenance organizations (ordnance) on 
equipment for return to using organizations. 

(1) Third echelon maintenance. Third echelon 
maintenance is tliat /ield maintenance per- 
formed by maintenance and supply organi- 
zations in direct support of using troops. 
Third echelon organizations may, for exain- 
ple, overliaul and re[)lace specified sub- 
assemblies and reixiir the overflow from 
lower echelons. They also support the 
lower echelons by furnishing technical ad- 
vice, 8upi)lying units and spare parts, per- 
forming unit rejjlacements and repairs 
beyond the scope of using organizations, 
etc, 

(2) F oitrth echelon maintenance. Fourth ech- 
elon maintenance is that field maintenance 
performed by an established pool of variable 
members and types of maintenance and 
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supply units formed as a semifixed shop 
serving a geographical area. It serves all 
forward echelons with a higher degree of 
skill mid a larger stock of parts, subassem- 
blies, and assemblies. It sends forward 
contact parties or reinforcing elements when 
required. It iuchides overflow work from 
the third echelon of maintenance; repair of 
major items for i-etuni to utility stock; and 
the reconditioning of assemblies, subassem- 
blies, and parts, either generated during re- 
pair operations or received from ordnance 
collecting points. 
G. Depot Maintenance. Depot maintenance (fifth 
echelon) is that required for the repair of material 
which requires a major overhaul or complete rebuild 
of parts, subassemblies, assemblies, and/or end item 
as required. Such maintenance is intended to aug- 
ment stocks of serviceable equipment or to support 
lower levels of maintenance by the use of more ex- 
tensive shop equipment and personnel of higher 
technical skill than are available in organizational 
or field maintenance activities. 

33. ORGANIZATIONAL MAINTENANCE SYSTEMS OF 
PERFORMANCE 

a. Unit System Mamtenance. This is the conven- 
tional system whereby one mechanic or a team of 
mechanics gives the entire service to a vehicle; it is 
simultaneous maintenance of a number of vehicles 
by separate mechanics or teams assigned to each. 
Unit system mivintenance noDually requires a high 
degree of general mechanical knowledge and the 
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ability of individual mechanics to perform all neces- 
sary inspections and services. 

&. Proditetivn Line Maintenance. This is the sys- 
tem for performing maintenance by accomplishing 
individual items of service or repair in specialized 
work stations. This system normally requires a 
high degree of S25ecialized ski]), and a careful selec- 
tion of mechanics to perform individual items of 
maintenance. 

34. DRIVER'S MAINTENANCE RESPONSIBJIITY 

a. The driver is the most important single factor 
in preventive maintenance. Improper driving and 
neglect of preventive maintenance service are the 
major factors in mechanical failures of motor ve- 
hicles. Inexperienced and careless drivers can nul- 
lify all efforts to maintain vehicles properly. 

6. Driver-maintenance duties include correct load- 
ing and driving; servicing with fuel, lubricants, 
coolants, and air; inspecting; cleaning; tightening; 
and the care of tools and accessories. The driver 
must not perform maintenance that involves an ad- 
justment which should be made by a mechanic. 

c. Preventive maintenance services normally per- 
formed by the driver, are contained in TM 21-305, 
TM 37-2810, and appropriate vehicle technical 
manuals. Briefly, they are as follows •. 

(1) Bef ore-operation eheck. This is a check to 
make sure that no change has occurred since 
the performance of the after-operation 
service (see (4) below), 

(2) During-operation check. This is a con- 
tinuing check to observe the actual func- 
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tioning of the vehicle while rolling and to 
take note of imijroper performance, so that 
it can be given attention at the first oppor- 
tunity. 

(3) At-halt checTc. This check consists of mi 
vestigating any deficiencies noted during 
operation and locating deficiencies which 
cannot conveniently be observed while th© 
vehicle is in motion. . 

(4) After-operation service. This is the main 
daily preventive service. Its purpose is to 
make sure that the vehicle is in condition 
to roll again on a nionient's notice. 

(5) Weekly-service. This service consists of 
those items of the daily after-operation 
service plus certain other items which re- 
quire weekly attention to all vehicles. 

d. Normally the driver performs the after opera- 
tion service. If time does not permit a full service, 
the unit SOP can modify the service by deleting 
items not deemed essential. When vehicles are being 
operated on around-the-clock basis or under otlier 
conditions which make it impracticable to have the 
driver perform the after-operation and weekly- 
maintenance services, second echelon maintenance 
augmentation should be provided to relieve the 
driver of these services. However, under any cir- 
cumstances, the irreducible minimum of driver 
maintenance is the during-operation and at-lialt 
services. The driver should also be taught that, when 
others perform the after-operation service, if he 
fails to make his before-operation check he has no 
protection against being charged with deficiencies 
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which were due to faulty after-operation mainte- 
nance. 

35. REPAIR PROCEDURE 

(t. During marches, roadside repairs to disabled 
vehicles are frequently temporary in character. 
IVlien a vehicle in column becomes disabled, the 
maintenance personnel from the trail should attempt 
to diagnose and correct the trouble. 

&. If the diagnosis shows tliat the vehicle needs 
onh- a mijior repair', a meclianic witli a kit of tools 
and needed parts may be dropped off with the vehicle. 

c, Wlien the vehicle is carrying supplies or troops, 
or towing a gun or trailer, and doubt exists as to its 
probable repair in a reasonable time, its cargo or tow 
may be removed and loaded on or attached to an- 
other vehicle. 

d. The driver should remain with a disabled ve- 
hicle, unless ordered by competent authority to 
abandon it. 

6. When a vehicle is disabled, it should be driven, 
pushed, or towed well off the road, so that other ve- 
hicles may pass around without halting. 

/. When a disabled vehicle is repaired without 
prohibitive delay, it resumes the march at the maxi- 
mum authorized speed and rejoins the rear of the 
last unit of the column, remaining there until the 
next halt when it resumes its proper position; or, 
wlien properly instructed it passes along the column 
and resumes its position with its organization. The 
trail maintenance officer of an organization may have 
a disabled vehicle towed a reasonable distance. When 
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towing is impractical repairs may have to be at- 
tempted on the spot. 

g. When repair personnel su'c working on or by 
the side of the road, guards, flags, or signs should 
be put out as a warning to passing traffic. At night, 
security permitting, red lanterns or flares may be 
used. Liglited warning signals sliould not be used 
when blackout light restrictions are in effect. 

36. EMERGENCY ROADSIDE REPAIRS 

a. In the absence of maintenance personnel, lim- 
ited emergency roadside repairs may be performed 
by the driver. These are limited by the ability of 
the driver and the time, tools, and parts available 
for his use. 

h. The driver should not attempt lepair unless 
he is reasonably certain that he has properly diag- 
nosed the trouble and is Ciii:)able of correcting it. 
TJimecessury tampering with mechanisms is prohib- 
ited. At the first opportunity after an emergency 
repair has been effected, the driver sliould report 
the facts to his squad oi' section chief in order that 
projjer action may be taken. The followuig are ex- 
amples of emergency roadside repairs which a driver 
may perform if he has received i3ro]3er training: 

(1) Change tires. Put cold patches on tubes. 

(2) Tighten nuts. 

(3) Keniove, clean, re.set, and install spark 
plugs. 

(4) Adjust fan belt. 

(5) Eemove, blow out, and install gas lines. 
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(6) Tape leaks in gas or oil lines and tighten 
connections. 

(7) Drain and clean the sediment bowl of the 
fuel pump. 

(8) Drain and clean the fuel filter. 

(9) Reconnect and tape electrical lines. 

(10) Plug leaks in the cooling system and 
tighten waterpunip connections. 

(11) Adjust dragging brakes. 
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PART TWO 

PRINCIPLES OF THE MARCH 
CHAPTER 3 

ORGANIZED MILITARY MOTOR MOVEMENTS 

Section I. CLASSIFICATION OF HIGHWAY 
MOVEMENTS 

37. GENERAL 

a. Organized military iiiovenieiits, as opposed to 
casual movements, are made by groups of elements 
(troojTS and/or vehicles) over planned routes under 
supervision. 

h. Military movements are organized to keep the 
troop organization intact; for purposes of leader- 
ship, discipline, and march control; to provide for 
group messing and quartering; to prevent pilferage 
and loss of cargo or equipment; to control the move- 
ment of supplies and personnel being trans]X)rted ; 
to regulate the flow of tralfic over the higliways; to 
make it possible to meet priorities according to pre- 
scribed schedules; to make it easy to change plans 
to meet the tactical situation. 

c. The organized movements of troops are usually 
classified as foot marches and motor marches or a 
combination of the two. Wliile on the road, elements 
of a foot march are referred to as the foot column; 
elements of a motor march, as the motor column or 
convoy. 



58 



38. CLASSIFICATION OF CONVOYS AND MARCHES 



The following defines fundamental terms. 

a. Motor March. The controlled movement of 
troops in motor vehicles is a motor march. 

J. Oonvoy. A group of two or more vehicles or- 
ganized for the purpose of control and ordei'ly move- 
ment with or without escort protection is a convoy. 

c. Tactical Movement. Movements are classified 
as tactical when made under combat conditions. 
Tactical convoys are organized to facilitate offensive 
or defensive action against the enemy. 

d. Administrative Movements. Movements of 
units or supplies other tiian tactical movements 
against the enemy are called administrative move- 
ments. Administrative convoys are organized to 
facilitate movement and control of the vehicles and/ 
or pei"sonnel. 

Section II. ORGANIZATION OF MARCHES 

39. GENERAL 

a. Good organization is essential to good march 
discipline, good convoy control, and compliance vfith. 
the regulations imposed by higher authoi'ity. 

5. The organization of a motor column is affected 
by the type of transportation used, whether it con- 
sist of organically assigned vehicles or vehicles tem- 
porarily detailed to the particular taslc, and by the 
type of troojis or supplies being hauled . It is affected 
by the condition of the highway, by the traffic con- 
ditions over the route being traveled, and by orders 
of higher authority. Organization may further de- 
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peiid on the demands of the tactical situation and the 
requirements of administration. 

c. Military troop unit organization does not al- 
ways meet requirements in planning for highway 
movement; in preparing schedules, march graphs, 
and march tables; and in reporting the progress of 
columns on the traveled route. The larger units are 
too unwieldy to be treated as a whole. Furthermore, 
there are so many kinds of units that it has been 
found desirable to set up a temporary organization 
for the purpose of regulating and controlling motor 
marches and convoys, which is sufficiently flexible to 
meet the various conditions arising in connection 
with the planning of movements, and which permits 
grouping of elements under single designations de- 
lineating their respective march functions. 

40. FUNDAMENTAL TERMS OF ORGANIZATION 

a. Before march organization can be Explained, 
certain terms and their relationships and distinctions 
must be understood. 

(1) March. A march is the movement of troops 
in a steady, regular manner; in a given 
order ; and by their own means, whether on 
foot, mounted, or in vehicles. 

(2) March unit. A march unit is a unit which 
moves or halts at the order of a single com- 
maJider. 

(3) Column. A column is a formation in which 
the elements are arranged one behind the 
other. When the elements of a coliunn con- 
sist solely of veliicles one behind the otlier 



Oil the same I'Oiite they are often tcvmed a 
"iuotor column." 
(4) March column. A march colnmii consists 
of all elements using the same route for a 
single moveineut of tvoojiB. 
(8) Serial. A serial is an element, or group of 
elements, within a series which is given a 
numerical or alphabetical designation for 
convenience in plnnuing, scheduling or con- 
trol of movements by land, water or air. 
h. Tliese terms arc variously employed in defining 
the manner in which movements are formed. For 
example, in tactical troop movennents, the march 
may consist of elements of one organization using 
many different routes and subdivided into seiials and 
march units. On the other hand, in highwuy regu- 
lation all elements moving over specific routes may 
be designated as serials in accordance with tlieir 
scheduled passing times over the routes. 

41. THE MARCH UNIT 

a. A march unit operates under a unit commander 

who can control it directly by voice or signal. A 
company may operate as a march unit, and in some 
tactical movements, the march unit may be as large 
as a battalion; hut in many movements — such as 
truck unit hauls — the march unit is normally of pla- 
toon section, or smaller size. 

Z>. Unless the tactical situation makes it unwise, 
march units should have similar march cliaracter- 
istics throughout. For example, it is obvious that 
foot elements and motor elements should not nor- 
mally be included in the same inarch unit. The 
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placing of vehicles of different characteristics and 
different efficient sjieeds in tlie same march unit 
should be avoided when i)racticable. 

42. THE MARCH COLUMN 

a. A inarch column usually consists of a troop unit 
(company, battalion, combat team, etc) or a tem- 
porary organization of march uhits for a single pur- 
pose or mission. The march coUunii should consist, 
so far as practicable, of elements capable of main- 
tainmg the Simie rate of inarch. Unlike the march 
nuit, marcli columns may consist of complementary 
rather than shnilar elements. For example, the tac- 
tical march cohimii should be a team organization of 
tlie various march units necessary to accomplish a 
combat mission. 

6. In administrative movements, pi'imary con- 
siderations in the arrangement of the motor column 
are ease of march control, distribution of supplies, 
and the comfort and convenience of troops. . 

43. THE SERIAL 

a. A serial may consist of any element such as a 
march unit or column, or any part or combhiation 
thereof, which is given a temporary numerical, alpha- 
betical, or other designation and treated as a unit 
for convenience in preparing march grajjhs, march 
tables, and schedules or orders, and in reporting the 
progress of the march. 

h. So far as pos.^ible, serials should consist of ele- 
ments having the same rate of march so as to simplify 
the scheduling and reporting of the movements 

«2 



There are three methods of serinlization which may 
be used advjuitageously either singly or in combina- 
tioii under different circmnstances. 

(1) Organizational serials. Organizational 
serials conform generally to the troop or- 
ganization. This syisteni has the advantage 
of ready unit identification and easy re- 
membrance. 

(a) Tlie march column of a company could be 
serialized by platoons, sections, or squads. 

(b) The march column of an infaxitry divi- 
sion organized for tactical movement may 
be serialized by combat teams and trains. 

(2) 7'itne sequence serials. Time sequence 
serials conform generally to the schedule of 
units past a point as shown on a march 
graph or table. The system gives definite 
infonnation regarding the sequence of the 
ma rch. 

(a) It may be used by the tactical troop com- 
mander in planning. For example : 

CUar- 

Arrival ance 
time time 

Serial 1. Foot troops, 3lst 2312 0006 
Inf Div. 

Serial 2. Motor elements, 0052 0110 

31st Inf Div. 
Serial 3. Div trains, 31st 0125 0155 

Inf Div. 

(&) In scheduling successive movements of 

mixed elements over a dispatch route, time 
sequence serialization is used by the high- 
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way regulation "office. An example might 
be: 

Clear- 
Arrival flnce 
time time 

Serial 1 . 1st platoon, 0620 0630 

345 th Trk Co. 
Sei-ial2. 125th Artillery 0646 0702 

Battalion. 
Serial Foot elements, 0723 0901 

31st Inf. 

(3) Bovte designation serials. Route designa- 
tion serials are determined by the routes to 
be taken. This .system can iisiuilly be used 
in conjunction with one of the above, 
(a) For example, the commander of a tacti- 
cal unit in planning a march of his com- 
mand over various routes may fix the se- 
rial designation by route each element is 
to take. 

Serial 1 (A). Foot troops, 31st Inf. 
Bouto A. 

Serial 2 (B). Motor elements, 31st Inf. 
Ronte B. 

Serial 3 (A). 31st Div, trains, hq units. 
Route A. 

{b) Another example of route designation is 
found in the case of high^vay regulation 
personnel regulating movements over dif- 
ferent dispatch routes of a highway net- 
work, as follows : 

Seriiil A-1. Route A. Truck Platoon, 
34:5th Truck Company, 



Serial A-2. Eoute A. 125th Artillery 
Battalion. 

Serial A-3. Eoute A, Foot elements, 31st 
Inf. 

Serial B-1. Route B. :M5th Truck Coin- 
p.iny (less one truck phitoon), 
c. The method for using serial designations in con- 
nection with the preparing of march graphs and ta- 
bles is covered in paragraph 62. 

Section III. ELEMENTS OF MOTOR COLUMNS 

44. THE MAIN COLUMN 

a. Every motor column is made up of three inter- 
nal parts : a head, a main body, and a trail. In the 
case of a small column, including small raareh units 
within a column, the functions of the three ])arts 
may be combined, but are nevertheless present. For 
example, a convoy may be as small as two vehicles 
moving together under one commander. In such 
small movements, both vehicles are usually task ve- 
hicles carrying loads and constitute the main body, 
but the first vehicle driver or commander performs 
the functions of the bead, and the second vehicle 
driver or commander, those of the trail. 

(1) The head. The first element of the column 
in order of march or advance is the head. 
The column commander or his representa- 
tive controls from the head. 

(2) The main tody. The principal element of 
the column is the main body. In a motor 
column it consists of all vehicles exclusive 
of the column head, trail and control ve- 



65 



hides consisting primarily of the task ve- 
hicles carrying the. bulk of the cargo or 
troops within the column. 

(3) The trail. The last element of tl\e column 
is the trail. It consists of aid, maintenance 
and trail control vehicles. 

(4) Detached parties {advance and foUow-vp}. 
Thongh detached parties are not a part of 
the main column and operate apart from it, 
they are detailed to meet special duties such 
as quartering or reconnaissance (psirs. 90 
and 91). These parties are provided only 
when the situation requires them. In some 
tactical sitnutions, advance, flank, or rear 
guards may be required. 

&. The simplest type of column will consist of only 
a head, main body, and trail with the fvractions of 
advance parties and follow-up parties falling to the 
head and trail respectively; whereas, in large and 
more complex columns, the main body inay be broken 
down into smaller elements containing their own 
head, main body, and trail functions, and the .de- 
taclied parties may be grouped for performing sepa- 
rate and distinct functions. 

c. The commander of a motor column should be 
free to go wherever he may be required to supervise 
the proper movement of his unit, but he should liave 
supervisory officer and/or noncommissioned officer 
personnel so located within the colimm as to best 
assist him in mavch control. 

(1) Oomtnand. Command may be located any- 
where. 
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(2) Control. Control extends thro^ighont the 
column, including every officer and noncom- 
missioned officer. 

45. THE HEAD 

A lead vehicle will contain the commander or an 
officer or noncommissioned officer who I'epresents the 
commander of the marching unit for the purpose of 
meeting such problems as occur .it the head of the 
column — for example, correctly following the pre- 
scribed route, checking in at scheduled points, re- 
ceiving any orders or changes in orders, and issuing 
such instructions as may be required. A lead vehicle 
should also contain a pace setter who sets the speed 
of the column so as to assure conformity with pre- 
scribed rates of march. The pace setter normally 
rides in the slowest vehicle in the column. He may 
ride in a vehicle which is not the slowest, but in snch 
case he sets the pace according to that of the slowest 
vehicle. 

46. THE MAIN BODY 

The main body is that portion of the column in- 
tended to perform the basic mission of the unit. It 
includes the bnlk of the task vehicles, that is, those 
vehicles actually cavry'mg or intended to cariy troops 
or supplies. In hu ge movements the main body may 
be subdivided into two or more march units, each 
having its own organization of head, main body, and 
trail and moving under the orders of a subordinate 
commander. 
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47. THE TRAfL 



The last vehicle, or vehicles, of the main colnnin 
contains one oi' more officers or nonconnnissioned offi- 
cers who represent the connnander of tlie marching 
unit for the purpose of meeting such problems as 
occur at the tiaii of tlie column; for example, pre- 
vention of straggling, maintenance of discipline, 
checking final clearance of the column with scheduled 
points, march maintenance, medical aid, and various 
other functions. The trail officer is in a position to 
observe anything that has gone wrong with the col- 
umn and to take such action as may be required. 
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CHAPTER 4 
MARCH PLANNING AND PLANNING AIDS 



Section I. RECONNAISSAiNCE AND PLANNING 

48. RECONNAISSANCE 

a. Beconnaissance is a directed effort for useful 
information in the field. Reconnaissance is charac- 
terized by the type of information sought, as in en- 
gineer reconnaissance, and by tlie method of seeking 
it, as in photographic or air reconnaissance. 

h. Reconnaissance in connection with motor move- 
ments is undertaken for the purpose of gathering 
information on which to base plans or, during the 
course of movements, to assure their safe and suc- 
cessful completion. Reconnaissance is always re- 
quired before planning a murch but in many cases 
will have been accomplished by others and need not 
be done by personnel of the marching miit. Basic 
information on which to plan a march is usually 
available from maps, prior knowletlge, and infor- 
mation furnished. In the zone of interior, in the 
communications zone, and often in the rear areas 
of the combat zone, routes will be found to be well- 
signed and traffic personnel will be available to give 
directions and other information regarding the route 
and conditions to be encountered thereon, but even 
tiien limited personal reconnaissance may be desir- 
able. 
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49. PLANNING 



a. Every motor uisirch and convoy should be or- 
ganized along a previously prepared plan. In some 
cases, such a plan may merely tell where to go, what 
vehicles to use, the route to take, and when to start. 
Such simple phuis may require only a moment's 
thought and an oral order. In other cases, extended 
study and detailed written orders from different 
echelons of command are necessary to assure an 
efficient movement. In everj''- case the planning 
should be limited to that needed for efficient accom- 
plishment of the mission. Overplaniiing and over- 
simplification of plans should be avoided. 

1). When higliway movements are regulated, the 
coordination and most of the planning are per- 
formed by the appropriate staff. In such cases, 
planning b.y convoy and niaich unit commanders is 
normally confined to that necessary to assure that 
the unit complies with orders issued and that it 
marches in an orderly, systematic manner under the 
instructions received. 

c. However, if a unit is given an order to move 
and a plan has not been furnished by higher com- 
mand, details as to the move must be worked out by 
the unit conunand. When there is any possibility 
of producing serious conflicts with other traffic, ore, 
ganizatioii commanders making a march on their 
own initiative- should give advance notice of time 
of movement and routes to be used in order to obtain 
pi'oper authority. 



70 



50. PLANNING AIDS 



a. An adequate background for plans for marches 
and convoys requires a knowledge of appropriate in- 
telligence, maps, and symbols; tlie preparation and 
use of marcli graphs; the recording on march tables, 
of appropriate data as required, all of which njust 
result in the promulgation of dear, concise, and com- 
plete orders. 

6. The march graph is an important aid in pre- 
planning and to recording niarches in progress. It 

is explained in detail in paragraplis 57-63 and ap- 
plied to various types of marches throughout the 
manual. 

51. PRELIMINARY MARCH DATA 

a. The march planner, having certain basic data, 
may determine by simple arithmetic additional in- 
formation which he may desire in regard to a move- 
ment. 

h. Normally, the planner will know the number 
and types of vehicles in the column ; from "where 
to where tlie convoy must travel ; and when it should 
arrive. He can determine from his map the number 
of miles it must travel, and from his schedule the 
number of hours it should require. By dividing miles 
by houra he can determine tlie rate of march vehicles 
must maintain to meet the schedule. If he knows 
something of the road conditions and the skill of his 
drivere he can make a reasonable estimate as to safe 
driving distances, the positions vehicles should 
maintain within the column, and how his march 
units will be formed. 
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c. Howev^er, march conditions vary, and the in- 
forinatioi\ avaihxble and thiit which the planner mvist 
determine will also vary. The planner should, first 
of all, list the available information, for example; 

(1) What? The task or mission to be accom- 
plished. 

(2) M'here? From where to where the move- 
nieiit mnst be made. 

(3) When? By when the task or mission must 
be completed. 

(4) How? The equipment tliat will be re- 
qnired. 

d. The commander of a small march unit might 
answer the above questioi\s as in the following ex- 
ample ; 

(1) What? To move a platoon to a new station. 

(2) Where? From point A to point B. 

(3) When? To arrive at B before 1800 hours 

this date. 

(4) How ? In 3 trucks organized in convoy for- 
mation. 

e. In such a small movement vei^y little additional 
information may be needed and. even if required, 
factors are easily derived by asking, for example : 

(1) How soon? Immediately. It is now 1300 
hours. 

(2) How far? Point B is 100 miles away. 
{Road dhtanee.) 

(3) How long? By 1800 hours gives the unit 5 
hours to complete the movement. {Thne 

distance.) 

.(4) How fast? The convoy must maintain an 
average of 20 miles per hour in order to 
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complete the move within the prescribed 

time. {Rate of marcli.) 
f. The larger and more complex the niovenient the 
more complete and rletuiled must be the planning. 
If the niovemeiit is sclieduJed over « dispatch route, 
exact data as to road space allocated, the time space 
allowed, and the other factors of lead, gap, length, 
in botli time and space may be required to be known. 
The rate of movement necessary to meet the point by 
point schedule, within the limitations of the other 
factors, and as limiting them, must be determined. 
For example, the planner may begin by asking the 
following questions: 

(1) in regard to the mission. 

{a) What is the tactical or administrative 
purpose of the march ? 

(&) What special measures or arrangements 
are nec&ssary to assure the accomplish- 
ment of the mission or task? 

{c) What is the load the movement must 
transport either in troops or cargo or 
both? 

(2) In regard to the march formution. 

(a) How many vehicles or units, and of what 
types, will be needed ? 

(&) How should they be dispatched or 
grouped foi- movement? What should be 
their relative positions in the column, 
their spacings both in time and distance. 

(c) How fast can the move be accomplished 
after consideration of maximum allowable 
speeds of vehicles and their average run- 
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niiig times i How will this rate of luove- 
ment affect the march organization 1 
(3) In regard to th£ route to he traveled. 
(a) Wliere will the convoy load; where will 
it assemble; what will be the exact route 
it should follow; and to where should it 
move and, if necessary, disperse? How 
far must the convoy move to its ultimate 
destination? 
(6) When should the march begin and when 
should each suboi-dinate element enter the 
route and pass each importiint point on 
the route in order to arrive at the pre- 
scribed time? How often will halts have 
to be made aiid what effect will they have 
on the rate of march, 
(c) How will traffic or roadway conditions 
possibly affect or alter the plans while the 
march is in progress? 
Normally, the march phuiuer will have or be 
supplied information with whicli to answer sncli 
questions. March formulas are the means by which 
h« applies the known data to secure other informa- 
tion. However, mai-ch formulas are only one aid to 
the march planner in evaluating his mission and in 
gathering information which tlie commander may 
desire in regai-d to the march. They should be used 
together with march graplis and other aids suggested 
herein. 
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Section II. RATE, TIME, AND DISTANCE FACTORS 



52. TIME AND DISTANCE FACTORS IN MOVEMENT 

(fig. 10) 

a. Before movements can be effectively planned 
and executed, coinniaudefs must understand time and 
distance factors and their relationship to each other. 

h. The relationship between distance (space) and 
time is tlie basis for all march planning. Examples 
of corresponding factors are as follows : 

(1) Those pertaining generally to elements' 

within columns: 

Length Time length 

Gap {distance) Time gap {time interval) 

Lead Time lead {headway) 

(2) Those pertaining generally to the column 

on the route; 
Road space Time space 

Road distance Tim^ distance 

Road clearance Road clearaiMse time 

distaiwe 

53. DISTANCE FACTORS 

The distiuice factors of a march are usually ex- 
pressed in miles, yards or feet. 

a. The length of any cohuun or element of a col- 
umn is the length of roadway which it occupies, 
measured from front to rear inclusive. 

b. Boad space is tlie total length of roadway oc- 
cupied by a column, or element thereof plus any 
space in addition to the length, which may be re- 
quired as safety factor or to maintain flexibility. 
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This extra distance allows for a safety factor and 
for mobility in planning marches. For example, a 
column of three serials, each 1 mile in length, with 
one-half mile gaps between serials, and a one-half 
mile gap to the next column would have a length of 
4 miles but a road space of 4V2 miles. 

c. Gap is a term used to designate distance between 
successive vehicles or elements in a column or be- 
tween successive cohimns as measured from the rear 
of one element to the front of the following element. 

d. Lead in highway operations is the linear spac- 
ing between the heads of elements in a column or be- 
tween suci-essive heads of successive vehicles, serials, 
march units or columns. 

e. Soad distance is the distance from point to point 
by road, usually expressed in miles. 

/. Eoad clearance distance is the total distance the 
head of a column must travel for the entire column 
to clear a given section of a road. 

54. TIME FACTORS 

a. Time factors are used to clock tlie relative posi- 
tions and passage of elements of a march and are ex- 
i^ressed in seconds, minutes, or hours. 

h. It is easier to understand and appreciate the 
value of time factors if it is kept in mind that each 
is related to a corresponding factor of distance. 

(1) Time le2igth is the time required for a col- 
umn, or element thereof, to pass a given 
point. 

(2) Time gap is the period of time measured 

from rear to front between successive ve- 
hicles or elements as they move past any 
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given point. This time is measured from tlie 
instant the rear of one unit clears tlie point 
to the instant the front of the next unit 
reaches it 

(3) Time lead (headway) is the period of time 
between individual vehicles or elements in 
a march mensiired from head to head as 
they pass a given point. 

(4) Time distance is the time required to move 
from one point to another at a. given rate 
of speed. 

(5) Time space is the time consumed by a col- 
umn, or element thereof, while proceeding 
past any point en route. It inchxdes the 
time gaps between subordinate elements and 
aclditional time necessary for safety and to 
maintain flexibility. 

(6) Eoad clearance time is the total time a col- 
umn or element thereof requires to travel 
over and clear a section of road. It is 
usually clocked between the time at which 
the head of a column enters a given stretch 
of road and the time at which the tail of the 
column clears that stretch. Boad clearance 
time equals time distance plus the time 
length of the column ; and is the road clear- 
ance distance of a moving element expressed 
in minutes or hours. 

55. RATE OF MOVEMENT 

a. Movement is measured by a ratio of distaiice and 
time generally expressed as miles per hour. 
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1). Often no exact distinction is made between 
terms expressing^ rate of movement; however, the 
following distinctions are helpfnl to marcli planners : 

(1) Speed is the actual rate at which a vehicle, 
or vehicles, is moving at a given time, nor- 
mally expressed in miles per hour according 
to the speedometer reading. 

(2) Pace is the regulated speed of a column or 
element as set by a lead vehicle (the pace 
setter) . It undergoes constant adjustments 
due to t«rrain and read conditions as dif- 
ferent sections of road are passed over. 

(3) Rate of march is the average number of 
miles traveled in any given period of time, 
incliidi2ig short periodic lialts and otiier 
short delays. This rate is expressed as miles 
in the hour. 

G. An example of how these speed factors differ 
is illustrated thus : 

(1) A convoy is traveling at a maximum speed 
of 40 miles per hour. 

(2) Its pace is adjusted by the pace setter be- 
tween 20 and 40 miles per hour for aii aver- 
age pace of 30 miles per hour. 

(3) During the first 5 hours of travel, it makes 
short halt.s totaling 1 lionr, which reduces 
its rate of march for the entire trip to 24 
miles in the hour. 

56. BASIC MARCH FORMULAS 

a. General. There are three basic march factors: 
distance (D) rate (R), and time (T). When two 
of the tiiree factors are known, the third can be found 
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by simple aritlinietical equation expressed by the 
formulas : 



(3) D=Il X T (distance equals rate multiplied 



Any of the distance factors — length, gap, lead, or 
road distance — may be substituted in the equation if 
the corresponding time factors are also substituted. 
Correspoiuling vmits of measure must be used 
throughout. 

&, Determining Rate Factors. Examples : 

(1) Kate (yards per minute) = length (yards) 

time length (minutes). 

(2) Rate (miles per hour) =roacl distance 

(miles) -rtime distance (hours). 

c. Determining Time Factors. Examples : 

(1) Time length (minutes) —length (j'ards) h- 

rate (yards per minute) . 

(2) Time lead (minutes) = lead (yards) rate 

(yards per minute). 

(3) Time space (hours) = road space (miles) -H 

rate (miles per hour) . 

(4) Time distance (hours) =road distance 

(miles) rate (miles in the hour). 

d. Determining Distance Factors. Examples : 

(1) Gap (yards) =rate (yards per minute) 

X time gap (minutes). 

(2) Lead (yards) =rate (yards per miuute) 

X time lead (minutes). 



(2) T 



(1) K 



D {rate equals distance divided by 
T time). 

D {time equals distance divided by 
R rate). 



by tivie) . 
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(3) Distance (miles) = rate (miles in tlie hour 
Xtime distance (hours). 

e. Oon-verstons. Factors may be converted into 
others of the same class (distance, rate or time) by 
arithmetic. 

(1) Length + gap = lead. 

(2) Time length + time gap = time lead. 

(3) Distance (miles) X 1760 = distance (yards). 

(4) Time (hours) X60=time (minutes). 

(5) Kate (miles in the hour) X 30= approxi- 

mate rate (yards per minute.) 

f. Forimilas Containing Conversions. Examples: 

(1) Tune length _ len gth (miles) X 60 

(minutes) rate (miles in the hour) 

(2) Kate (yards ^ distance (miles) X 30 

per minute) "time distance (hours) 

Section III. THE MARCH GRAPH 

57. DEFINITION AND USE 

a. A march grajjii is. a time-space diagram used 
in planning, and controlling both foot and road 
marches, and in.preparing or checking march tables. 

&, The march graph affords an easily used device 
for visual presentation of movement so that conflicts 
and discrepancies may be prevented in the planning 
stage before congestion occurs on the route. 

58. APPLICAHON 

March graphs maj' be applied to an individual 
vehicle, to a small unit, to niovenient of a single 
column, or to a large organization scheduling sep- 
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arate elements, moving by various means, vrith clii- 
ferent rates of march, over one or different routes. 
In the operational stage, march graphs are useful 
in recording- the progress of serials to determine 
what action may be necessary if diversion is ordered 
or to avoid conflicts if scliedules are not maintained. 

59. MAKING A MARCH GRAPH 

The following preliminary steps are included in 
the preparation of a niaixih grapli: 

a. First Step. Analyze the route on the map. 
Note important points such as cities, towns, road 
junctions, bottlenecks, etc. to be passed through, and 
indicate the distances between major points along 
the route (fig. 11). 

&. Second Step. Select graph paper with a suffi- 
cient number of squares to plot distance and time 
involved. Across bottom, left to right, place scale 
of time. Up left side, from bottom to top, place 
scale of distance (fig. 12). 

c. Third Step. Project route on graph. Names 
of towns, intersections, highway regulating points, 
and traffic control jJosts are plotted at proper dis- 
tances along distance scale. This may be in the 
form of a diagrammatic strip map (fig. 12). 

60. liNDICATIiNG THE MOVEMENT 

a. Schedule of the Head of the Oolunm. If the 
origin and destination, rate of march, and time of de- 
parture of a movement are known, the head of the 
column may be scheduled as follows; 
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Figure 11: The route. 



(1) Assume that a unit is to march from Mount 
Royal (at 25 miles on. the' vertical scale) 
leaving at 0700 hours and proceeding at the 
rate of march of 15 miles in the hour to a 
point 5 miles beyond Tavistock (at the 85- 
mile mark on the vertical scale). The dis- 
tance is 60 miles (85 minus 25). At 15 miles 
in the hour, it will require 4 hours to cover 
the 60 miles (fig. 12). 



83 



(2) A dot is placed at the point where the line 
representing the place of departure (Mount 
Eoyal at 25 miles on the vertical scale) in- 
tersects the line i'ei>resenting the hour of 
departure (0700 hours on horizontal scale). 

(3) A second dot is placed, ut the point where 
the. line representing the destination (5 
miles past Tavistock at the 85-mile mark 
on tlie vei-tical scale) intersects that of the 
hour of scheduled arrival of the head of 
the column at destination (1100 hours on 
the horizontal scale or 0700 plus 4 hours) . 

(4) A straight line connecting these two points 
shows the schedule on which the head of the 
column should reach any point en route. ■ 

h. Tims the Golumii. Must Start. If it is desired 
to determine what time the cohmm must start to com- 
plete a movement and arrive at the destination at a 
certain hour, the above, procedure is reversed. 

c, SohedAile of the Tail of the Column. Unless 
the unit is very small, it is usually desirable to show 
the schedule of the tail of the column as well as the 
head. After charting the schedule of the head, the 
tail may be sclieduled if the time length of the col- 
umn is known or computed (fig. 13) . Assuming that 
the time length of the column is thirty minutes; a 
line drawn from the \>o'n\t I'epresenting the clear- 
ance of the column at origin (0730 hours) and at the 
destination (1130 liours) will show the schedule of 
the tail of the column past all points en roiite. 
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61. ANALYSIS OF THE GRAPH 

(fig. 13.) 

Leiigtli, time length, rate of march, and other fac- 
tors are clearly indicated on the completed graph 

and may be determined as follows : 

a. Length of the Golumn. A vertical line con- 
necting the head and tail lines, measured by the scale 
of miles, will show the planned length of the colnmn 
on the road at the pvesciibed riite of march at any 
honr during the movement. For example, when the 
head of the cohunii is at Stevens (45 miles on the ver- 
tical scale), the tail will be approximately at tlie 
38-mile mark. 

h. Time Length. A horizontal line connecting the 
head and tail lines, measured by the scale of hom's, 
will show the planned tune length of the eolnmn as 
it passes any point on tlie road. For example, if the 
head of the cohnnn arrives at Tavistock at 1040 
hours, the tail will not clear that point until half an 
hour later at 1110 hours. 

c. Rate of March. The diagonal line of the graph 
indicates the rate of march of the movement. For 
example, the distance (mile scale) between the inter- 
section of the diagonal line with any two vertical 
lines (time scale) indicates the miles per that horn- 
(15 miles in the hour on the illustration) . 

d. Other Factors. Koad distance, time distance, 
etc., may also be deduced from the graph. Examples 
are shown in figure 13. 

62. MULTIPLE MOVEMENTS ON A GRAPH 

a. A number of serials or columns over the same 
route can be scheduled by use of a march graph. This 
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is particularly useiul in scheduling successive ele- 
ments of a command or in planning and recording 
the progress of many movements over a heavily 
traveled route. It helps prevent conflicts and delay 
and assists in altering schedules to realize new prior- 
ities or to meet changes in tiie tactical situation. 

h. Figure 14 shows a number of serials of different 
compositions, speed, and size starting from various 
points and Avith various destiuations. The sched- 
uling of a number of movements over the same route 
within a definite limit of time requires careful plan- 
ning and strict; adherence to the prescribed schedule 
by movements in progress. A reasonable margin of 
safety betM'een serials should be allowed to coni]5en,- 
sate for minor failures to adhere to schedules. Thus, 
in figure 14, serials A, B, C, D-1, D-2, D-3, E, and 
a lateral movement have been sclieduled so that no 
conflicts will arnse if the movements are made as 
planned. 

c. The commander of a large unit or the highway 
regulation officer concerned can keep accurate record 
of the whereabouts of each sei'iiil by having informa- 
tion telephoned, teletyped, or telegraphed as each 
serial reaches or clears highway regulation points es- 
tablished along the route of march. As tJie informa- 
tion is received, the progress of serials on schedule 
maj' be indicated by filling in the space between the 
lines representing the scheduled head and tail of each 
colunm witli color, tajje, or in various other ways. 
Deviations fi'oni schedule may be indicated by similar 
means. This enables the headquarters concerned to 
see at a glance the location of each serial, to follow 
the progress of each movement, to correct situations 
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which may cause congestion and deliij', and to know 
where eacli serial can be reached in order to issue new 
orders if the situation demands. 

d. Colored pencils, crayons, ink, or adhesive tapes 
may be used for indicating various schedules, the 
relative priority of movements, or in plotting move- 
ments in progress. For example, the head and tail 
schedule may be outlined by black lines, progress of 
each serial may be filled in with green, and failui-es 
to adhere to the schedule may be shown in red. When 
a conflict is indicated, decision caii be made as to the 
action to be taken — for example, to pull an olf-sched- 
ule serial off tlie road so that it will not upset tlic 
entire schedule for the route or, if priorities or the 
t-actical situation so require, to revise the entire 
schedule. 

e. Figure 15 shows the plotted progress of serials 
scheduled in figure 14. Note tliat a number of 
changes and adjustments Ln schedules had to be 
made. This is what happened : 

(1) S&nalA. Went through as scheduled. 

(2) Serial B. Change in orders required that 
serial B continue on to Dundalk. It con- 
tinued on schedule and the head of the 
column arrived at its new destination at 
noon. 

(3) Lateral Movement. Due to change of 
orders for serial B, arrangements had to be 
made to hold the lateral movement at Mc- 
Lean. It made its noon halt and crossed the 
route 3 hours behind its original schedule 
and did not clear until 1830. 
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(4) Serial G. At 1200 it became obvious that 
if serial C coiitiiiuod on schedule, it would 
conflict with the delayed lateral movement 
at about 1730. Serial C had also lost its 
priority because of arrival of serial B at 
Diindalk with critically needed supplies. 
Therefore, serial C was halted for 2 hours 
(1200 to 1400). It continued at a slower 
rate of march until 1700 when it was halted 
again to let serial D pass, 

(5) Serial D {D-1, D^2. D-B). All elements 
went througli on schedule. 

(6) SetialE. Foot column comi)leted its march 
according to schedule. 

/. In the above examples it has been possible to 
make adjustments on the graph as they became nec- 
essary. If more extensive changes had been re- 
quired necessitating an entirely new schedule, a new 
march graph would liave been prepared. 

63. ADDITIONAL USES OF MARCH GRAPHS 

March graphs have many uses in analyzing, re- 
cording, and studying vehicular and other traffic 
over routes. They may be devised to indicate i 

a. Position of various mixed traffic on a route at 
a particular time. 

b. Schedidcd passing of various elements of traffic 
at a particular point. 

0. Conflicts between various elements of traffic 
such as occur at junctions, intersections and at bot- 
tlenecks such as bridges and defiles. 
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d. Deviations of colninns fvoni prei5ci'ibed sched- 
ule, making it possible to anticipate conflicts before 
they occur. 

e. Reversing directions of march either by simnl- 
taneons turn of all elements of a column or by cir- 
cling about. 

/. IVo way traflRc over a route and alternating 
traffic tln-oiigli defiles. 

g. Variations in actual running speeds and in the 
traffic flow and traffic density of a route. 
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CHAPTER 5 



MARCH PRINCIPLES AND METHODS 



Section I. MECHANICS OF COLUMN MOVEMENT 

64. GENERAL 

a. Mahe-'up of Columns. M<H'cli. units should be 
small enough to assuve adequate march control, A 
march column should be composed of vehicles \vitb 
similar uiarch characteristics, even if this requires 
the temporary separation of a unit into two or n\ore 
columns. However, this may not ahvays be prac- 
tical as tactical considerations may demand that a 
column be arranged so as to be i-eady to fight, and 
therefore be composed of vehicles of widely different 
march characteristics. Even in a uniformly consti- 
tuted column, there will be variations in performance 
ability of vehicles due to mechanical differences. 
Hence, it' is usually desirable to place the slowest 
vehicle at the head o{ the cohuun us the pace setter. 

h. Sfeed and Length Variance Within Columns. 
Theoi-etically, it is possible for the vehicles in an 
entire motor column to move simultaneously at the 
same speed and to maintain exact positions in rela- 
tion to the rest of the column. Prnctically, however, 
a column of nny size will cover simultaneously many 
diverse stretches of terrain; hills, sharp curves, dust, 
and varying road surfaces will have their effect. The 
result is that different psirts ef a large column, re- 
gardless of traffic conditions and vehicle perforjn- 
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ance characteristics, move at: different speeds and at 
different distances from each otlier. This produces 
accordion-like action, and on a long hill or a bad 
stretch of road, serions difficulties may result if this 
action is not controlled. On the approach side of 
the slow stretch, vehicles will tend to close up suc- 
cessively as the head is retarded in speed. On the 
far side, as the lead vehicles i-ei^ain speed, the othei-s 
Tftill tend to spread out successively causing the col- 
umn to become elon<^ated. This means that — 

(1) As speed of tlie liead of a column decreases, 
intervehicular gap (and lead) tends to con- 
tract. 

(2) As speed of the head of a column increases, 
intervehicular gap (and lead) tends to ex- 
pand. 

c. Solution to the Problem of Column Movement 
at Varying Speeds. In actual pnictice during the 
movement of a column some flexibility (accordion 
action) is unavoidable and desirable. It is an added 
safety feature to have vehicles maintain gi-eater gaps 
at higher speeds and to adjust their speeds and gaps 
as they pass over various sections of road. The ideal 
type of column movement is such as to permit each 
vehicle to pass over any given stretch of road at the 
same speed as the pace setting car passed over it. 
This ideal can be ajjproached by varying intervehicu- 
lar gaps or leads so as to produce constant time leads 
(headways) throughout the column and constant 
column time length at all speeds. 

(1) Gaps and speed should be related so tlr.it as 
speed increa.ses or decrea.ses a corresponding 
increase or decrease in gap (or lead) will 
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result in relatively constant iiitervehicular 
time lead. 

(2) Constant time lead throughout a march re- 
sults in constant time lengths which are 
necessary to assure that if the head of a 
column is on schedule at any point its tail 
will clear that point at the scheduled time. 

65. COMPARISON OF METHODS 

cr. Various Methods. Speed and space variance 
within columns should be controlled to the extent 
that will assure maximum flexibility and safety, and 
minimum chance of interference between vehicles and 
disruption of the colmnn. Depending on the type of 
march and the degree of control desired, columns 
may be conducted according to one of the following 
methods : 

(1) The governed method, in which speed and 
spacing are constantly adjusted to meet 
changing road and traffic conditions. 

(2) The casual method, in which, subject to 
proper limitations, speed and space variance 
is left, much to the discretion of the driver. 

(3) The fixed method, in which an attempt is 
made to maintain the same distances regard- 
less of variations in speed. 

i. Governed Method. If the gaps between vehi- 
cles are governed in a manner that will allow for' 
gradual "closing" on a slow or uphill stretch and for 
gradual "opening" on a fast or downhill stretch, the 
accordion action can be regulated to an advantage. 
Tliis is accomplished by maintaining relatively con- 
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stant inteivehicular time leads (headways). The 
nearer the approach to constant lieachvays thi-oiig}!- 
out t}»e column, the nearer will be the approach to 
the ideal type of column nioveinent. Time leugtJi 
will remain the same throughout the movement and 
schedules can be better met by all elements of the 
cohniin. In general tliere are two diirerent methods 
of maintaining constant headways: 

(1) Fl&oible lead. In this method the gap (and 
consetjnently lead) between vehicles is made 
to vary in proportion to the si)eed of the 
vehicles. It is often termed the "speedom- 
eter multiplier" method. The connnon way 
of ap])lying it is to note the speedometer 
reading, multiply it by a designated num- 
ber (2, ;'>, or 4), and tlien take the residt as 
the n)imber of yards g;tp to be niaintained. 
It niiiy also be applied as the "vehicle 
length" me'tliod in which the driver is sim- 
ply told — 

"At 10 niph follow at ;i truck lengths, 
"At 20 mph follow at C truck lengths, 
"At 30 mph follow at 9 truck lengths, 
etc." (Which is approximately the 
same as SM 3.) 
Uiie to drivers' error.s in estimating dis- 
tances, speedometer multiplier and vehicle 
length methods are subject to inaccuracies. 
To make it easier for the driver these meth- 
ods are normally used to detemiine gap 
rather than lead. For pliinniiig purposes 
the.se methods may be used to determine lead 
rather than gap. 
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(2) Constant time lead. Another metliod is to 
estimate and maintiiin time lead (headway) 
directly instead of estimating gaps based 
on speed. In this nietliod time lead is coni^ 
pnted by reckoning the period of time re- 
quired for a vehicle to occupy the position 
just vacated by tlie preceding vehicle. It is 
normally accomplished by a cadence count 
using a telephone pole or some other com- 
mon road object as the mark on which to 
base the position of successive vehicles mak- 
ing tile count. It relates time lead (head- 
way) directly to lead and is perhaps the 
more advantageous method when drivers 
have been properly trained to apply it. 

c. Omual Method. In the casual or "follow me" 
metliod, good drivers, practiced in otliev methods of 
column marching, are able to judge the speed and 
spacing of their vehicles necessary to keep a small 
column intact. Under such conditions the casual 
method becomes, in, elfect, a governed column. How- 
ever, if the column is large, the road conditions vari- 
able, or the drivers lacking in experience, this method 
is inadequate and may lead to serious disruption of 
the column. The aim of training shovld be to teach 
drivers to so apply the ffot'erned methods that they 
need not apply them- in normal operations, and may 
thus operate casuuJJy with the sam^ natural res^tlts 
of governed methods. 

d. Fixed Method. 

(1) If fixed intervehicular leads or gaps are 
maintained by a column, it causes vehicles 
to operate at reduced speed when it is uu- 
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necessary to do so, and an abnonnal flow 
over vnrious sections of road results. As 
soon as the first vehicle begins to ascend a 
hill or hits any slow stretch and must reduce 
speed, every other vehicle in the column, 
althovigh not yet having reached the slow 
stretch, iiiust simultaneously reduce its 
speed to that of the first vehicle. The slow 
movement must continue tliroughoiit the 
column until every vehicle has completed its 
ascent of the hill or passed through the slow 
stretch. When tlie first vehicle has cleared 
the slow stretch, and could otherwise pro- 
ceed at the normal fast speed, it must con- 
tinue at the reduced S])eed until the last 
vehicle of tlie column has cleared the slow 
stretch in order not to exteiul the fixed 
distances. 

(2) The latter is difficult because in a long col- 

innn it is often im])Ossible for the oflScer 
in the head vehicle to know when the tail 
vehicle has cleared the slow stretch. It is 
obvious that the effect varies in relation to 
tlie size of the colunni. In the case of a very 
smull column the effect is negligible. In a 
large column it may be serious. 

(3) In a fixed column vehicles are forced to 
drive at abnormally slow speeds over good 
stretches of road for a distance equal to 
approxinuitely twice the length of the col- 
umn every time a slow stretch is encoun- 
tered, that is, once ns soon as tlie head ve- 
hicle hits the slow stretcli, and again from 
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the tiiTie tliat tlie head vehicle clears the 
slow stretch until the last vehicle has cleared 

it. 

(4) The lengtli of an exact fixed column remains 
constant but the time length varies each time 
the speed is changed. This is especially 
troublesome in long columns nuniiug on set 
schedules, and is usually undesirable except 
for short marches over good routes and for 
parade formations. 

66. THE SPEEDOMETiR MULTIPLIER (SM) 

a. The common method for giving drivers a prac- 
tical means of maintaining approximately constant 
time gups (and therefore approximately constant 
time leads) at all speeds, is the use of the speedometer 
multiplier. The speedometer multiplier is any num- 
ber by wliich the speedometer reading in miles per 
hour is multiplied to determine distance in yards be- 
tween vehicles. It should be realized that, while the 
use of a speedometer multiplier may be rather com- 
plex, the driver need only be able to mxdtiply his 
S])eed by a sniall number and estimate tlie distance 
in 3'ards with reasonable accuracy. 

Z>. March commiuiders should understand how the 
use of the speedometer multij^lier affects their march 
column and how, when used, the speedometer multi- 
plier must be considered in computing march data. 

0. March unit comnianders may apply the speed- 
ometer multi])lier princi])le through control of the 
gflj) between vehicles by signals. As the lead vehicle 
i*eaches a slow stretch, the pace setter signals the new 
gap to the second vehicle, and as each succeeding 
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vehicle readies tlie slow stretch, it relays the new 
gap to the vehicle behind it. Siniilarly, as each 
vehicle reaches the place where speed can be re- 
sumed, the increased gap is relayed to the following 
vehicle. 

d. Figure 16 shows the effect of a slow stretch of 
road on a small governed coliinin. 
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Figure 16. Effect of a slow stretch on a governed column 
(speedometer multipUer, 8). 
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(1) A convoy consistin<r of three trucks — A, B, 
and C — is proceeding along a route using 
a sireedouieter nniUipler of 2. 

(2) Between points 1 iind 2, the thi-ee trucks 
proceed at 15 yards per second (or approxi- 
mately 30 miles per liour) with gaps of 60 
yai'ds. 

(3) At point 2, truck A arrives at a hill or slow 
stretch necessitating a speed of 10 miles per 
hour. Trucks B iuid C do not take up the 
slower speed until luriviug at point 2. 

(4) Eadi tnick negotiated the slow stretch at 10 
miles per hour, closing up to an intcrvehi- 
culur gap of 20 yards. Although gaps are 
less, and the column length is less, at point 

3 tlie time length (8 seconds) and the time 
gap (4 seconds) are the same as at point 1. 

(5) At point 4, tnick A arriving at a fast stretch 
resumes the 30 mile per hour speed. Wliile 
truck B is coutinuiug ou the slow stretch f or 

4 additional seconds, truck A gains 40 yards 
additional gap ou truck B. Truck C is simi- 
larly affected (20 yards+40 yards=00 
yards. This is the correct gap with SM 2 
(30 s 2-= 60 yards). 

(6) As indicated in figure 16, the approximate 
delay due to the slow stretch of road was 
11 seconds. 

(7) It must be realized that the above effect 
does not work out exactly in each case, as 
change of speed is not instantaneous and 
drivel's' estimates of gap are not exact; 
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Figure 11. Effect of a sloic stretch on a fixed column {inter- 
vehicular distance, 60 yards). 



however, the accordion effect is controlled 
within practicable limits. 
e. Figure 17 illustrates the effect of a slow stretch 
of road on a fixed column. 

(1) A convoy consisting of three trucks — A, B, 
and C — is pi-oceeding along the same i-oute 
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as that sliown in figure 16, but in lieu of a 
prescribed SM. the drivers of the trucks are 
to maintain fixed gaps of 60 yards. 

(2) At point 1, each tnick is traveling at 30 
miles per hour, with a time gaj) of 4 seconds. 
In 8 seconds, truck A has proceeded 120 
yards (on the vertical scale). 

(3) At point 2, truck A arrives at a hill or slow 
stretch and assumes a speed of 10 miles per 
hour. Trucks B and C must take this 
slower rate to maintain a (iO-yard gap. 

(4) Tlie three trucks traveling at abnormally 
long gaps for the reduced speed i-equii'e 24 
seconds to pass point 3 as compared with 
8 seconds with SM 2 (fig. 16) . 

(5) Altliougli tniek A clears the slow stretch 
at point 4, to maintain the fixed 60-yard gup 
prescribed, it must continue at a speed of 
10 miles per hour nntil both B and C clear 
the slow stretcli. 

(6) As illustrated in figure 17 the approximate 
delay due to the slow stretch of road was 2T 
seconds — more than twice the delay of a gov- 
erned colunm over the same stretch of road. 
This may not be an important factor in a 
three-truck convoy but is an extremely im- 
portant one in larger movements. 

67. APPLICATION OF THE SPEEDOMETER MULTIPLIER 

a. Determining the Speedometer Mnltiplier. 
(1) The selection of a specific speedometer mul- 
tiplier for any particular stretch of roadway 



104 



will ordinarily require a compromise be- 
tween two conflicting requirements. It is 
often desirable to iiicresise intervehicular 
gaps so as to avoid presenting a concen- 
trated target to enemy aerial attack or to 
assure driving gaps between vehicles which 
will not only minimize the probability of 
rear end colJision within the colmnn bnt 
also permit faster-moving vehicles to enter 
the colnnni while attempting to pass if an- 
other vehicle approaches from the opposite 
direction on a two-lane highway. On the 
other hand, it is often desirable to provide 
small interveliiciilar gaps in order to fa- 
cilitate column control, decrease road space, 
or increase traffic flow. 

(2) In selecting tlie speedometer multiplier, it 
is well to decide the minimum gap desired 
between vehicles. Since gap will vary di- 
rectly as to speed, the stretch of road at 
which the slowest speed will occur is the 
one which governs insofar as assuming 
proper dispersion of vehicles is concerned. 

(3) On the other hand, to cut the road space of 
the column to H minimnm, the speedometer 
multiplier should be the smallest which will 
allow for safe driving. SM 1 would give 20 
yards distance at 20 miles per hour, which 
corresponds roughly to normal civilian driv- 
ing. However, tiiough used under certain 
military circumstances, SM 1 is not consid- 
ered safe for most marches. SM 2 is usually 
considered the most practical for close col' 



105 



umn formations. SM 2 would give 60 yaids 
gap at 30 miles per hour or 20 yards at 10 
miles per hour: either of these gaps is 
enough to permit an oveitaking veWcle to 
pull safely into the column in case traffic iu 
the opposite direction is encountered while 
attempting to pass the column. It is often 
advisable to prescribe a mininuun gap be- 
yond which vehicles will i\ot close at t\\e 
hah or while the folumn is proceeding very 
slowly. 
h. Eff^et on Time Length. 

(1) Subject to error in ajiplication, the time 
length of a column using a speedometer 
multiplier remains constant, while in a fixed 
column, it varies. For example, if a fixed 
column going SO miles per hour with a gap 
of 60 yards between vehicles slows down to 
15 miles per hour or half the original spertl, 
with the same CO yards bet\Veen vehicles, 
road space would lemain constant, but it 
would take twice as long for the column to 
pass a given point. If, however, a governed 
column were using SM 2 at 30 miles per 
hour the gap between vehicles would be 60 
yards and when the column slowed down to 
15 miles per hour or half the speed, the gap 
between veliicles would be 30 yards. Hence, 
the governed column while going at ajjprox- 
imately half the Speed would lie roughly 
only half the length and would take the same 
time to pass a given point as if it had main- 
tained its original speed. 
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(2) The speedometer multiplier used must not 
produce an intervehicnlar time gap greater 
than that required to maiiitaiii time leiigth 
of coliunns withiu the limit prescribed by 
higlier authority or to take up more road 
space than is available under orders of 
higher authority. If it becomes necessary 
or desirable to reduce the time length of a 
■ column wiiile it is in motion, the column 
commander can indicate a smaller speed- 
ometer multiplier. When this is done, the 
head of the column should slow down until 
the tail of tlie column has been able to close 
up suificiently to comply with the smaller 
speedometer multiplier. This time should 
be approximately equal to the desired reduc- 
tion in time length. 

68. USE OF THE VEHICLE LENGTH IN GOVERNING 
COLUMNS 

a. The effectiveness of the speedometer multiplier 
is contingent upon the driver's estimate of distances. 
Unless drivers are properly trained in judging dis- 
tances and impressed with the importance of main- 
taining proper gaps, the entii-e system becomes of 
little value. From the standpoint of driver applica- 
tion, the vehicle lengtli may be used for estimating 
"sight" distances. 

h. It is natiu'.al for a driver to think of distance in 
terms of the length of the vehicle he is operating or 
the other vehicles he is accustomed to in normal 
traffic. Every driver nnist be able to judge the space 
his veliicJe requires in passing another or to let an- 



23Sfir>8"— 03 8 



107 



otlier piiss or pull in alieful of liiiu. He becomes a 
natural judge of vehicle length which he uonnally 

"sees" as rouglily 10 yards. (The average military 
vehicle is actually only about 7 yards but in driving a 
space allowance of a few yards, is made because 
vehicles are in motion.) Therefore, a gap of 10 
yards may be termed one "vehicle length" and used 
as a basis foi' the speedometer multiplier by relating 
"vehicle lengths"' to every lO-niile-per-hour change 
in speed. Tliis may be done in such a manner as to 
simplify driver training. 

(1) With SM 1 and at lO miles per hour, the gap 
between vehicles will be one "vehicle length." 
This is usually regarded as a "close forma- 
tio]i" and drivel- instruction for maintain- 
ing this formation might be briefly as 
follows: "We will march in close column 
formation. Stay not mope than one 'vehicle 
length' from the vehicle ahead of you for 
every 10 n\iles per hour of your .speed. 
When you increasei. your speed to 20 miles 
per hour stay two 'vehicle lengths'; 30 miles 
per hour, three 'vehicle lengths'; and so 
forth," 

(2) Witli SM 2 and at IQ miles per hour, tlie 
gap between vehicles will be two "vehicle 
lengths." In the absence of factors requir- 
ing otlierwise, this is the '"'nornial cohnnn" 
and driver instruction for maintaining this 
fonnation might be briefly as follows : "We 
will march in normal column forination. 
Stay two 'vehicle lengths' from the vehicle 
ahead for eveiy 10 miles per hour of speed. 
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WTiien you increase your speed to 20 miles 
per lioui' stay four 'vehicle lengths' ; 30 miles 
per liour, six 'veliicle leii<j:ths' ; niitl so f ortli." 
(3) With SM 3 and at 10 miles per hour, the 
gap between vehicles will be three "vehicle 
lengths." This, and more extended col- 
unins, will be referred to as tiie "open column 
fotmatiou" and driver instruction for main- 
taining this formation should be briefly as 
follows: '-We will march in open column 
fownatioii. Stay at least tliiice ^'vehicle 
lengths' from the vehicle ahead for every 
10 miles per hour of your speed. ^Vlien 
you increase your speed to 20. sts\y six 'vehi- 
cles lengths' ; .30, nine 'vehicle lengtlis" ; and 
so forth." 

c. After di'ivers have become thoroughly accus- 
tomed to maintaining a governed flexibility within 
columns, it may be possible to drop all references to 
speedometer multiple methods. The various spac- 
ings for open, normal, and close column may become 
second nature to the extent thiit designating the type 
of march may be all that is necessary as prior 
instruction. 

69. METHODS OF ESTIMATING DISTANCE 

The vehicle length is one method of judging dis- 
tances while driving. Some troops, especially those 
skilled in marksmanship, are able to estimate yards 
directly and need no additional training in depth pcr- 
cejition. However, most drivers need practice in 
judging distances and should be taught the use of 
aids by taking some known space, like tlic distance 
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between telephone poles or a certain number of pave- 
ment lines so as to observe bow that distance appears 
under different conditions — at night, by day, at dusk, 
etc. This ability is an added stifety measure which 
will help in many ways. 

70. MA[NTAINING TIME LEAD 

a. One method of niaintaining time lead is by 
counting at the rate of sixty to the minute or one per 
second, as "one thousand and one, one tliousand and 
two, one thousa7uJ iuul thi ee, etc." If the time lead 
between vehicles has beeii established as 4 seconds 
this means that upon completion of the above count 
"one thousand and four" tite driver's vehicle should 
be at tlie position where the vehicle ahead was when 
he started counting. Each count would be approxi- 
mately equivalent to a second's time lead. 

6. If drivers are ]:)ropevly trained to apply it, this 
nietJiod of estimating time lead directly will pro- 
vide moi-e accurate results than the speedometer 
nniltiplier. 

Section II. TYPES OF MARCHES 

71. GENERAL 

a. Military march organization does not imply 
that vehicles always move in column or convoy for- 
mation. In many instances such movement may be 
impractical in that it may not allow adequate disper- 
sion in tactical employment or it may hamper oUier 
traffic over a route. 
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b. At tlie same time, individual dispatdi may not 
provide the degree of control or the unit integrity 
necessary to carry out a niilitmy mission. Tliere- 
fore, the type of march used is determined by the lo- 
cal situation, and decision as to the method used must 
be made by the commander. 

c. To nsfiist commanders in tnnkinjr such decisions, 
eacli of the various types is described and its respec- 
tive ftdrantagps and disadv/intagcs f^iveii. 

72. THREE BASIC TYPES OF MARCHES 

a. A Close C'olvmn. A close cohinin is OJie in 
which the elements ;ii'e formed as compactly iis prac- 
ticable in order to reduce lojul spuee and time len<j:th 
to a inirriiniiin. Vehicles follo»v at the least distance 
whicli safety, ti athc conditions, and the tacticsil situ- 
ation will permit, A close column may be governed 
or Hxed. 

h. A^i Open Cohmm. In an open eolunm the ele- 
ments are spaced widely as :i passive defense or safety 
measure. Vehicles maintain <?aps sufficient to aid 
passive defense by affording reasonable dispersion. 
Gaps should also be adequate to permit ovei takin<>- ve- 
hicles to enter the column in case traffic proceeding 
in tlie opposite direction is encountered. An open 
colnnn\ may be "governed or fixed. 

c. Infiltration. This march is accomplished by 
the dispatch of individual vehicles or small groups 
of vehicles over a specified route giving the appear- 
ance of casual tiallic. Infiltration results in less dis- 
ruption to other traffic than does the close colunni. 
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73. METHODS OF EXECUTION OF BASIC TYPES OF 
MARCHES 



a. A Fixed Colnnm. A fixed cohumi is one in 
v/hicli a ])resci'ibed spnciii<r between vehicles is main- 
tained at a]l speeds. 

h. A Governed Column. A governed column is 
one in wJiicli the spacing of vehicles is governed by a 
speedometer iiiultipliei' or by other meiUis in such a 
iniuiner as to maintain comparatively constant time 
lead and time length. 

<?. Shuttling. A movement in which vehicles make 
repeated trips to move troops or supplies is called 
shuttling. For various shnttle methods for troop 
movements, see paragniph 166: for supply move- 
ments, paragraph 186. 

d. A Doiihle Staggered Oolumn, In this type col- 
umn, the elements travel in two pai'allel lanes with 
individn-al vehicles alternating between the lanes, 
each marching approximately opposite tlie center of 
the gap between the vehicles in the opposite lane. 

74. CLOSE COLUMN 

<t. Uses. Close column is used when a road net 
nnist be used to its maxinnnu capacity. It may be 
nsed for movements thvongh cities or other congested 
areas for the puipose of bettei- control, in whicli case 
arrangements should be made for escorts through 
such areas. Close cohnnn may be useful for night 
moves under blackoiit conditions, particnhii-ly over 
poorly marked I'ontes, when it is e.«sentin] that gaps 
between vehicles be short enough to enable drivers to 
maintain contact with the vehicle ahead. 
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h. Execiition. Vehicles in e;ich inarch unit will 
follow the vehicle aliead at ii distance governed by 
a small speedoinpter mnltiplier (1 or 2), sufficient 
eulj to secure safety from accident. On occasion, 
the casual "follow me" method of marching may be 
iisod. Wlien this is done, drivers are instructed to 
follow the vehicle ahead as closely as' they think is 
reasonable and consistent with safe driving prac- 
tices. (Norinftlly SM=2). A maximum speed 
(greater than the average running speed) is pre- 
scribed for vehicles regaining lost distances. 
Changes in speed are aceonipUshcd smoothly and 
gradually in order to insure safety and uniformity 
of column movement. The head of the coh\mn 
maintains its position en route by use of a time 
schedule or a minlnnun gap from the rear of the 
preceding nmt. The at-halt gap may also be pre- 
scribed in the march order. (Unless the tactical 
situation prohibits congestion, veSiicles within each 
march luiit may close up to approximately 3 yards 
between bumpers at halts. March units and serials, 
however, should not close on the miits ahead unless 
so ordered). 

Advantages. In a close column march, full 
traffic capacity of the road (or lane) can be utilized 
as road space is reduced to the mininmm for safe 
driving. Column control and intracolumu com- 
munication should be better in such compact coUunns, 
and fewer guides, escorts, and markers are needed. 

of. DUadvantages. The close column march does 
not provide dispersion for passi\'e protection against 
enemy observation and attack. The strengtli and 
type of organization are readily apparent to hostile 
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observation. Vehicles may arrive at teriiiinnl areas 
faster tlian they ciin be hcUidled witlioiit iJrodticing 
congestion. Careful scheduling aud rigid control 
of traffic are required if diingerous blockings at in- 
tersections are to be avoided. Greater driver fatigue 
may be experienced because of dust and close spac- 
ings. It is also more difficult for traffic to pass the 
column from the rear. 

75. OPEN COLUMN 

a. Uses. Open column is particularly applicable 
to tactical moves which are made during daylight. 
Open column may be used to overcome the effects of 
dusty road conditions and for moving on routes 
over which a moderate volume of higher oi- lower 
speed traffic is moving which may have to enter the 
column. A traffic escort is usually desirable for an 
open cohuiiu. 

h. Eseeeiition. 

(1) All open column may be accomplished by 
use of a large speedometer multiplier (3 or 
nioie) und/or a prescribed miuimuui giip 
between vehicles. In addition, a prescribed 
density limiting the number of vehicles 
over a stretch of road may bo established by 
oi'ders. 

(2) When a speedometer multiplier is used, 
slow speeds may make the column take on 
the characteristics of a close cohmiu and 
high speeds may result in vehicular dis- 
tances so large as to cause the colunu\ to 
take on the characteristics of infiltration. 
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In any event, tlie distances between vehicles 
of open cohunn marches are difficult to es- 
timate. For this reason it may be desirable 
to have drivers compute appropriate head- 
ways by estimate methods, that is, by ca- 
deuce count. 
(3) Minimum distances may be prescribed hi 
open governed columns; however, thej^ ai-e 
not nonnally needed if the SM is sufficiently 
large. If for example in an area partic- 
ularly vulnerable to air attacii large mini- 
mum intervehicidav distances are pre- 
scribed, the column takes on the character- 
istics of a fixed distance column and loses 
the flexibility necessary for the particular 
terrain. 

c. Advantages. Open column movement provides 
the best possible compromise between the conflicting 
rtiquii'eraents of a large traffic flow (or shoil; time 
length of column) and a wide dispersion of vehicles 
within the column. Traffic interference is miui- 
uiized, and the speed may be almost as high as infil- 
tration marching. Column control, while not as 
good as in close cohunn, is superior to that obtained 
by infiltration. In addition, driver fatigue and the 
probability of accidents is much less pronounced 
than in close cohunn marching. Because time gap 
between vehicles or elements is greater than in close 
column, open column allows mor« time to direct units 
to alternate routes at the dispersal point. 

d. Disadvantages. Because of the relative regn- 
hirity of vehicle spacing in open column, less secrecy 
is possible in daylight and more losses may be snf- 
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fered than wi]] be the case with an infiltration 
march. Vehicle distances are gi'eater than in close 
colunm, and consequently, traffic volume on a road 
will be lower. 

76. INFILTRATION 

a. Uses. Wlien sufficient time and road space are 
available, this type of march is used to provide the 
maximimi of secrecy, deception, and dispersion as 
a means of passive protection against enemy observa- 
tion and attack. It is tlierefore well-suited to day- 
light Diarclies. It may also be nsed to execnte a 
movement along a heavily traveled route on which 
it would be impracticable to impose a complete unit. 
As an infiltration marcli provides a minimum of in- 
toifei'cnce witli other traffic and permits a higher 
average rate of march, it is suitable for movements 
in congested areas and on routes which cross heavily 
traveled roads, 
ft. Execution. 

(1) Vehicles are nsnally dispatched individ- 
ually, or in small gioups normally not to 
exceed one squad, at a rate tliat will keep 
the average traffic density down and prevent 
undue massing of vehicles. Every driver 
must be given detailed instructions regard- 
ing tlie ronte, running speeds, maximum 
speed, and restrictions before leaving the 
unit area. The route of mareli should be 
carefully marked, and, if practicable, a 
strip map should be provided foi' each 
driver. Average distance between vehicles 
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ill the over-all play is determined initially 
by the rate at which vehicles are dispatched. 
Therejifter, speeds and distances are regu- 
lated by individual drivers in conformity 
with operating instnictioiis. 
(2) Deception for the purpose of preventing 
the disclosure of a movement to enemy ob- 
servers may be provided by intermingling 
various types of vehicles and by permitting 
passing within the march. In order to pro- 
vide passive protection from enemy observa- 
tion and attack, vehicles should noi-mally 
be dispatclied so as to produce an average 
traffic density normally not to exceed 10 
vehicles jwr mile. Wlien more than one 
movement is taking place simultaneously 
over the same route, it is desirable to coordi- 
nate the rates of dispatch in order to ob- 
tain desired dispersion. Supervision of 
movement is affected by stationing neces- 
sary regidation and control personnel along 
the route of march. In order to prevent 
massing of vehicles at or near traffic bottle- 
neclrs or the march destination, it is impor- 
tant that adequate guides or markers be 
posted so tliat vehicles will proceed with 
minimum delay, 
c. Advantages- The infiltration type of march pro- 
vides tlie best possible passive protection from Iicb- 
tile observation and attack. Under light traffic 
conditions, movement of individual vehicles is not. 
materially affected by other vehicles in the march, 
but is limited only by tlie march order; road capa- 
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bility ; vehicle niobilitj' : and the training, experience, 
and physical condition of the drivers. Higher sjieed 
by iiKlividual vehicles may be obtained by this type 
of movement. Since traffic density in an infiltrntion 
niiirch is normally light, cross traffic can move with- 
out excessive interference. A imit may be moved 
over a road on which the traffic is too heavy to perniit 
the movement of tlie entire unit at one time. A traf- 
fic escort is not normally required, although coiiti'o^ 
at intersections may be desirable. 

d. Disiadvantages. Time length of the infilti ation 
march is greater than witli any other type of move- 
ment. Tlui.s, in spite of a higher rate of march, the 
total roful clearance time foi- a march may be longer. 
Because of extended distances between vehicles, in- 
ternal control of the iiiai'ch is extremely 'difficult. 
Since drivers are usually not able to i-egulate their 
movements by the vehicle ahead, careful marking of 
the route is necessary to prevejit individual vehicles 
fi'om getting lost. If drivers operate alone, more 
briefing is required ; maintenance arrangements may 
be difficult ; and refueling and messing are sometimes 
difficult to arrange. Since individual vehicles or 
small imits operate separately and since other units 
may move sinuiltaneously over the same route, there 
is danger tliat thej- may "bunch up" so that, while the 
average density per mile is as prescribed, there is, 
in effect, a close column on one section of the road 
but no vehicle on other sections. Due to relaxed con- 
trol, the tactical employment of the unit may be 
difficult until the march is completed. 
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77. FIXED COLUMiN 



a. Uses. Fixed distance marching, whether in 
open or close fonuation, is used for the following: 

(1) Cemnonies, inchiding street parndes. 

(2) Short marches ovei' roads with good pave- 
ments having no grades, curves, or bad 
stretches which will slow down the column. 

(3) Escorted movcinents with close lixcd dis- 
tance thi'ough towns and passing intersec- 
tions when the column is given the right-of- 
vray and it is ndrisfible to jweseiit a solid 
column to cross traffic. 

&. E.r'ectition. Vehicles may form at fixed dis- 
tance before beginning the march or may take up 
the proper distance stjccessivelj'. The gap between 
vehicle, march units, and serials is maintained so far 
us })0ssiblc, irrespective of speed at which the col- 
umn is moving. 

c. Advantages. Tlic fixed column pi-e-sents a uni- 
form appearance or "parade formation"' during a 
niovemejnt. The road space of each march unit can 
be accuvately calculated. When sufficient gap is pre- 
scribed, infiltration of other traffic is possible. Wlien 
formed with very close gaps between vehicles, the 
fixed cohnnn presents a wall so that cross trattic will 
not attempt to cut tlie column. 

fi?, Disadvantages. The fixed coi unm type of march 
is difficult to execute except over short distttiiccs on 
level, sinooth roads. Driver fatigue is pronounced. 
When the speed is necessarily varied by grades, 
sharp curves, and stretches of bad roads, fixed gaps 
can be maintained only by difficult regulation of the 
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speed of the pace setter. It necessitiites the slowing 
down of each vehicle in the column as soon as the 
lead vehicle hits a poor stretch of road and requires 
the lead vehicle to maintain the slow stretch speed 
until the last vehicle of the column has cleared the 
slow stretch. For tliese reasons, it delays the column. 
Therefore, its uses are normally confined to tliose 
listed above. 

78. GOVERNED COLUMNS 

Close and open columns are usually understood to 

be governed cohunns unless otherwise specified. If 
the gaps between vehicles are governed in a manner 
that will allow for their gradual closing on a slow 
or uphill stretch and for gradual opening on a fast 
or downhill stretch the accordion action can be reg- 
ulated to advantage. This is accomplished by main- 
taining relatively constant intervehicular time leads. 
The nearer the approacli to constant time leads 
throughout the column, the nearer will be the ap- 
proach to the ideal type of colnmn movement. Time 
length will remain the same throughout the move- 
ment, and schedules can be better met by all elements 
of the cohnnn. In general there are two diifereiit 
methods of maintaining constaiit headways. 

a. Flexible Lead. In this method, the gap (and 
consequently lead) between vehicles is made to vary 
in proportion to the speed of the vehicles. It is 
termed the speedometer niidtiplier method (pars. 
66, 67) . 

b. Constant Time Lead. Another method is to es- 
timate and maintain time lead directly instead of 
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estimating gaps based on speed. In this method, 
time lead is computed by reclcouing the period of 
time required for a vehicle to occupy the position 
jnst vacated by the preceding vehicle. It is nor- 
mally accomplished by a cadence count using a tele- 
phone pole or some other common road object as the 
mark on wliich to base the position of successive ve- 
hicles making the connt. It rehites time iead (head- 
way) dii-ectly to lead and is perhaps the more ad- 
vantageous method when drivers have been-pvoperly 
trained to apply it. 

79. SHUTTLING 

a. Deaonption. Shuttling is continued forward 
movement accomplislied by means of repeated trips 
made by the same veliicles between two sjiecified 
points. Any of the foregoing types of march, de- 
pending on traffic and other conditions, may be used 
for shuttling. 

h. Uses. Shuttle moves are used to perform a 
specified movement when inadequate transportation 
facilities preclude accomplishment of the movement 
in a one-time load or lift. Thig system is suited for 
both troop and supply movements. 
c. ExeouHon, 

(1) Shuttle movements must be properly 
planned to provide adequate ttii-ii-around fa- 
cilities and a coordinated working schedule. 
The preparation of entrucking and detruck- 
ing (or loading and unloading) tables will 
eliminate debi}' and cojifusion at tei-ininals 
and the march graph will assist in schedul- 
ing the movement. 
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(2) The "part-ride, part-walk" shuttle is an 
efficient method for accomplishing troop 
movement when there are not enougli trucks 
to move a imit in a single lift. This and 
Tarious othei- troop shuttle and relay meth- 
ods are described in paragraph 166. 

(3) Tractor-semitriiiler shuttling is an efficient 
method used on cargo hauls. Semitrailers 
may be parked while loading and unloading, 
permitting tlie tractor to be used to tow 
other semitrailers and thus allowing greater 
utilization of tlie powered vehicles. This 
and various other supply shuttle methods 
are described in paragraph 186. 

d. Advantages. Shuttling may be the only prac- 
tical method of completing a movement when vehicle 
availability does not allow rnovement of the entii'e 
load i^n one lift. Since shuttling allows the vehicles 
and drivera in a relay to remain closer to the unit to 
which assigned, it facilitates control, maintenance, 
messing, etc. 

e. Disadvantages. It is often impracticable to se- 
cure return loads. The time required to move a 
specified tonnage by shuttle, as compared to a one-lift 
movement, is increased in proportion to the number 
of shuttles made. 

80. DOUBLE STAGGERED COLUMN 

a. Execution. 

(1) A double staggered column may begin as a 
close cohmm march, opening into two lanes 
as directed, upon entering the particular 
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route where it is practical. In this type of 
column headways are based on the distance 
which each vehicle maintains from the pre- 
ceding vehicle in the opposite column. 

(2) Thus, if the speedometer multiplier were 1, 
each vehicle would follow the preceding ve- 
hicle in the opposite column at a distance 
in yards equal to the number of miles per 
hour shown by the speedometer reading. 
For example, with an SM of 1 and speed of 
30 miles per hour, the distance from the pre- 
ceding vehicle in the opposite lane should 
be 30 yards. The speedometer multiplier 
must be applied to fix the gap between each 
vehicle and the preceding vehicle in the 
opposite lane, otherwise the required rela- 
tion between vehicles in the two lanes might 
be lost and all vehicles would not be oppo- 
site the spaces in the other lane. 

(3) It is evident that if each vehicle applies a 
speedometer multiplier (for example SM 1) 
to its distance from the preceding vehicle 
in the opposite lane, its distance from the 
preceding vehicle in the same lane will be 
approximately twice as great. However, 
the same effect cannot be gained by using 
SM 2 to regulate gaps between vehicles in 
the same lane because the factor of human 
error in judging distance would soon throw 
the columns in the respective lanes out of 
balance. 

(4) Wlien an obstacle or bottleneck, such as a 
stalled vehicle, defile, or one-lane bridge, is 
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encountered, tlie vehicles in one lane move 
into the space opposite- them in the other 
lane, and use one-half the old speedometer 
mnltipliei'. This temporarily reduces gaps 
between vehicles in the same lane by about 
one-half with all the dangers and disad- 
vantages of decreased gap. Vehicles revert 
back to their original positions when tlie 
obstacle is passed. 
6. Advantages. The double staggered column 
method reduces column length and permits use of 
two lanes for one-way traffic. 

G. Disadvantages. It is dangei-ous to nse the 
double staggered cohumi form of nnirch without 
skilled drivers. Goutix>l vehicles and fjistev moving 
vehicles can pass the column onlj' with difficulty. The 
column is concentrated and affords a good target to 
the enemy. 
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PART THREE 
CONDUCT OF THE MARCH 

CHAPTER 6 
CONTROL OF THE MARCH 

Section 1. MARCH CONTROL AND DISCIPLINE 

81. GENERAL 

Certain internal functions of march control are 
the normal responsibility of the personnel of the 
marching unit, while other functions of control are 
imposed on the unit by external authority. The 
commanders of maich units should have detailed 
knowledge of both of these functions in order to 
enforce their own directives and to insure intelligent 
cooperation with highway regulation and traffic con- 
ti"ol personnel. 

82. MARCH DISCIPLINE 

a. March discipline is attained through training 
and through internal control within the marching 
unit. It is indispensable to the effectiveness of the 
march column. The specific objective of march dis- 
cipline is to insure intelligent cooperation and effec- 
tive teamwork on the part of all march personnel. 
Such cooperation and teamwork can be attained only 
by thorough training, constant and thorough super- 
vision by every officer and noncommissioned officer, 
considerable practical experience in actual marching, 
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and meticulous attention to details of technique listed 
below : 

(1) Correct driving. 

(2) Immediate and effective x-esponse to all sig- 
nals and oi'ders. 

(3) Prompt relaying of visual signals, 

(4) Strict obedience to traffic regulutions, rules 
of the road, and instructions of highway 
regulating, traffic control, and command 
personnel. 

(5) Effective use, as prescribed, of cover, con- 
cealment, camouflage, dispersion, radio 
silence, blackout precai\tions, and other pro- 
tective measures against air, ground, mecha- 
nized, or chemical attack. 

(6) Correct speeds, distances, and proper posi- 
tions witliin the column. 

(7) Observance of rules of march hygiene. 

(8) Proper care of equipment. 

h. Besponsibility for good march discipline com- 
mences with the driver of each vehicle and increases 
with each commander charged with internal control. 
These duties are briefly as follows; 

(1) The driver, or soldier in charge of each vehi- 
cle, is responsible for observing proper dis- 
tance and speed, for safety precautions, for 
good driving, for performance of prescribed 
first echelon maintenance, and for strict ob- 
servance of all requirements of standing 
operating procedure oi' specific ordei'S gov- 
erning the march. 

(2) The assistant driver and front seat passen- 
ger should be constantly on the alert for 
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column signals and Avarniiigs, and for signs 
placed along the road, warning the driver 
and transmitting them back along tlie col- 
umn when appropriate. This is particu- 
larly important at night or nuder conditions 
of poor visibility. Tlie front seat passenger 
should guard against the possibility of the 
drivers failing asleep. He should assist 
tlie driver in other ways including "at halt" 
maintenance service. 

(3) Squad leaders supervise the actions of the 
drivers of the vehicles composing , their 
squads. They should give particular atten- 
tion to spacing and should correct failure of 
drivers to observe reg;ulations including 
first echlon maintenance and proper dis- 
tances between their vehicles. 

(4) Section leadei*s supervise the actions of the 
squad leaders, and give squad leaders such 
instructions as may be required to assure 
proper functioning of their section. 

(5) The march unit leader or commander gives 
the orders to halt and move, and exercises 
general supervision over the conduct of his 
unit. He is responsible for maintaining the 
proper position of his march unit within a 
larger column and for carrying out the 
orders of the column commander. 

(6) Higher commanders in a convoy, column, 
or serial are successively responsible for 
their units, the responsibility becoming 
broader and more general in nature at each 
higher level of command. 
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83. CONTROL IDENTIFICATION OF VEHICLES 

It is often desirable to mark or otherwise designate 
vehicles of the cohimn for internal, as well as ex- 
teniiil, control purposes. Such identification is sub- 
ject to local conditions and is usually specified in 
standing operating procedures. Marking should be 
kept to the minimum consistent with its need in 
column control. Extra markings should be of easily 
renioviible nature. 

a. Unit Flags and Symhols. Security permitting, 
headquarters vehicles of companies or similar units 
may disjjlay guidons. Message center vehicles of bat- 
talions, regiments, and similar units may be in- 
dicated by distinctive symbols or panels displayed on 
the front, rear, to]>, and/or sides. When necessary 
for security reasons, guidons may be cased and 
symbols or ]jaiiels niaj' be covered or removed. 

h. Cloth Control Indicators. Control cai-s of 
columns may be indicated by cloth or flags attached 
to their front or rear. The following colors are 
standard : 

(1) Blue for the head of a serial or imit, 

(2) Yellow for the head of subunits, if any, 

(3) Brown for the tail of subunits, if any. 

(4) Gi-een for the tail of a serial or imit. 

(5) Red for danger or exjDlosives. 

(6) Black and white checkered for priority 
movement. 

c. SeriaMsation of Vehicles. Individual vehicles 
within the main body of the column maybe numbered 
serially to facilitate fonmation of the colunni and 
identification of individual vehicles. Such numbers 
may be drawn on tlie sides and bumpers of vehicles 
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with soft chalk crayons or indicated by previously 
prepared signs. 

84. COMMUNICATIONS CONTROL OF COLUMN 

a. For practical purposes, it is desirable to keep 
march nnits small enough to come within the range 
of signals of the commander and in the march of a 
larger unit to have the column so organized as to 
facilitate the relay of signals between march units. 

6. Only brief, sim])]e messages shonld be trans- 
mitted while a column is in motion. Long messages 
ai-e best transmitted in the form of a written order 
or while the column is halted. Various methods of 
intracohunn communication include the following; 

(1) Sign messages. Sign messages from the 
front of the column may be written on a 
board and posted on the driving side of the 
road (or displayed by a guide) so as to be 
visible to oncoming vehicles. Such mes- 
sages are then noted by the driver or as- 
sistant drivei- of each vehicle as they pass 
the signboard. Provision is made to pick up 
these signboards (or guides) as the rear of 
the column passes. 

(2) Written messages. Written messages di- 
rected to a unit or vehicle in the column may 
be written on a message blank and given to 
a guide stationed along the route who will 
transfer it to the proper vehicle. For this 
purpose, the message may be aflL^ed to a 
large wire loop suspeiided at the end of a 
forked stick held or placed where it can 
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easily be caugbt on the arm of the front 
seat passenger wliile the vehicle continues 
in motion. Otherwise the use of a short 
stick with a slit nt one end will normally 
suffice. The written message may also be 
delivered by a motorcycle messenger di- 
rectly to the driver or front seat passenger. 
(3) Two-xmy voice radio sets. When available, 
two-way voice radio sets may be locsited 
in the control cars of the commander and 
at the head and trail. When supplemented 
by receivers in otlier vehicles in the coUimn, 
they provide the best intracolunni coinniu- 
nication and afford niaxinnmi control of a 
column. However, they may not be avail- 
able, or radio silence may be imposed. 
(4) Whistle and other sound signals. Whistle 
and other sound signals (horn, bugle, etc.) 
constitute an elemental means of attracting 
attention or transmitting a command to a 
column. A single whistle code may be ar- 
ranged. For example, one blast on the 
■whistle may indicate the next action war- 
ranted by the circumstances; that is, the 
column being halted, a whistle blast indi- 
cates that personnel should detruck; or, the 
personnel liaving detrucked, the next blast 
indicates that they reload in their vehicles. 
Three whistle blasts usually express an 
alarm. Other whistle signals may be speci- 
fied by the local commander or they ma,y be 
used with visual signals, or in any manner 
that is understood between tlie troops and 
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the officer or noiiconunissioiied officer giving 
the command. 

(5) Vmial hand and ann siffnals. Visual hand 
and arm signals constitute another elemental 
means of communication within a column. 
Besides the driver's signals, certain column 
control signals may be given by arm either 
from the cab of a vehicle or by a person 
standing on the road. 

(6) Flag signals. Besides the cohunn control 
cloth and/or flag indicators, certain hand- 
flag signals having distinctive colors or 
markings are used in maneuver umpiring 
and for particuhiv tactical purposes as 
specified in orders. Such flag signals have a 
distinct disadvantage over other signals in 
that they are seldom available to evei^yonc. 

(7) Verial messages. Verbal messages may be 
transmitted from the command car or a con- 
trol car patrolling the column. 

Section il. CONTROL PERSONNEL 

85. THE COMMANDER 

a. The officer or nonconmiissioned officer in com- 
mand of a convoy is responsible for all that occiu's 
in his unit. He issues the necessary ordei s to initiate 
the march and takes whatever action he deems neces- 
sary to insure that insti'uctions contained in standing 
operating procedures and in march orders are ad- 
hered to during tlie preparation for, and conduct of, 
the march. He nuist be free to go wherever lie may 
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be required to supervise tlie proper movement of his 

command. 

i. Comiiiaiiders should- consider the problems 
which are likely to be met at the head of the column 
and those which will develop as the column passes 
and may best be met at the trail. They must then 
make their own decisions as to where they will march. 
A competent representative is placed at the head and 
trail so that the connnander is free to be where he 
expects trouble and to move along the column so as 
to observe the situation. 

86. CONTROL OFFICERS OR NCO 

a. Control of the column is maintained by all 

column (serial or march unit) offieei's and noncom- 
missioned officers. In. addition, persoimel may be 
assigned specific duties in connection with column 
control. In large columns, the second in command 
or executive officer is often designated as tlie chief 
control officer. He may be given a staff which in- 
cludes "that part of the lieadquarters staff not else- 
where employed and representatives from each ma- 
jor unit within the column. 

h. The chief control officer may be given responsi- 
bility for leading the column along the designated 
route and for regulating the speed of the march. 
This control officer should periodically check tlie 
time the head of the column passes specified check 
points along the route. If the cohunn is moving in 
accordance with a march tuble or march grapli, this 
officer will so regulate the pace that the schedule in- 
dicated thereby is adhered to. In the event this be- 
comes unpossible or any other adjustment must be 
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nuule in tlie march, both the cohimn commander and 
ti'aflic person}iel must be notified. 

87. CONTROL PERSONNEL 

Depending on the size of the cohimn and the re- 
qiuvements of the situation, the control personnel 
may include the following: 

a. Guides. Guides are individuals who direct a 
unit or vehicles over a predetermined route or to a 
selected locality. They may lead a unit or direct 
it from a stationary point. They may be members 
of the escort i^arty or members from the orgiuiizii- 
tioii who are familiar with the route or who have 
been instructed as to the direction to be followed. 

b. Escorts. Traffic escorts may consist of 
niilitarj' police, civilian police, or other personnel 
aecompiinying tiie niarcli and aiding the movement 
of the convoy or column through congested area or 
ai-eas of possible traffic conflicts. Escorts may in- 
clude troops detailed to accompany a convoy to pre- 
vent interference by hostile forces or to protect 
valuable loads. 

e. Traffic Patrols. Traffic patrols usually consist 
of truffle personnel on motorcycles or in otlier highly 
maneuverable vehicles. They are used in area control 
to provide liaison between key regulation or control 
posts, supei vise traffic between such posts, and pro- 
vide frequent checking of critical points on the road 
net where traffic blocks or bottlenecks are most likely 
to develop. They may pi-ecede a column and stop or 
otherwise direct conflicting traffic in which case they 
take on the characteristics of escorts. 
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(1) Traffic patrols, escorts, and guides perfonn 
a traffic control rather than a highway regur 
Intion fimction. Their purpose is to fa- 
cilitate movements in accordance M'ith tlie 
traffic plan and the schedules prescribed by 
the highway regulation headquarters or 
other higher authority. They kee|) traffic 
moving and when necessary act in emergency 
to restore a plan which lias been temporarily 
disrupted. In emergencies requiring im- 
mediate action, military police make the 
minimum changes in plans ov sdicdules re- 
quired by the situation, and take immediate 
steps to notify those responsible for such 
plans of the action taken. 

(2) Under organizational control, these dnties 
are performed by peisonnel details from the 
unit making tlie move or from a higher 
command. Under area control, these duties 
are usually performed by military police 
detailed by headqunrtei-s responsible for 
highway traffic contiol in the area. The 
intensive specialized training and equipment 
needed for this important function are cov- 
ered in FM 19-25. 

d. The Advance Officer. An officer who precedes 
the column by sufficient distance to give the necessaiy 
aid ill negotiating traffic hazards and to render other 
assistance to the commander is called an advance 
officer. This assistance may include — 

(1) Recoi^naissance, including check of bypass 
iwites when in an emergency the column is 
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required to go aiouiid unexpected road 
blocks or ti'affic jams. 

(2) Instructions to organizational traffic con- 
trol personnel to be posted along the routes. 

(3) Posting of guides or route markers at in- 
tersections and at otlicr positions along the 
route whei e speeial directives to the column 
may be necessary. 

(4) Notification of proper authorities of the 
approacli of the convoy to facilitjite the 
clearance of the colunni or to obtain assist- 
ance through congested areas. 

(5) When traveling over a dispatch route, 
checking at highway regulation points for 
instructions or changes in instructions for 
tlie juovement of the column. 

(6) Connnund of a detachment sent forward for 
quartering arrangements, pioneer work, etc, 
when specifically detailed to such a duty. 

(7) Close communication with the column com- 
mander by radio or other means to advise 
him of any unforeseen developments and to 
receive orders and instructions concerning 
the movement. 

e. The Pa^e Setter. The pace settei' is usually an 
experienced officer or noncommissioned officer who 
rides in a lead vehicle of a column or element thereof. 
His duty is primarily to maintain tlie rate of march 
in such a manner that the schedule is met and accor- 
dion action is properly controlled. He also gathers 
information and instructions concemiiig traffic ob- 
structions or bottlenecks. The chief control officer 
may be the pace setter in addition to his other duties. 
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f. The Trail Officer. The trail officer niarclies at 
the rear of the coluinn or an element tliereof . Aa ex- 
perienced motor transport officer should be selected. 
A trail officer ma}' perform the following duties: 
^1) Checking tlie individual vehicles, march 
units, or serials at the point of origin or tlie 
designated initial point (IP). 

(2) Reporting the location of trail of column 
wheii reqnested. 

(3) Preventing vehicles or otlier traffic which 
might interfere with the movement from en- 
tering or passing the cohnnn from the i*ear, 

(4) Posting necessary guards, warning flags, 
caution lights, or flares to warn traffic ap- 
proaching from the rear when the column 
halts. 

(5) Picking up and. as soon as practicable, re- 
turning to the head of the column all guides 
and markers distributed by in-eceding ele- 
ments of the column. 

(6) Observing vehicles ahead for excessive ac- 
cordion action, weaving of vehicles, or other 
indications of lack of discipline or driver 
fatigue ; and taking the necessary corrective 
action. 

(7) Rendering first aid to the injured in the 
event of an accident, summoning medical 
aid if necessary, causing prescribed acci- 
dent reports to be made, and initiating a 
preliminary investigation. 

(8) Responsibilit}' for the abandonment of ve- 
hicles in accordance with instructions. 
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(J. Th^ Trail Maintenance Officers. Trail raai'nte- 
nance oflicers, as av.iilable for each niarcli unit or for 
tlie column i-jde at the rear of their units ivjth the 
niiiintenance personnel and equipment and take ac- 
tion within limits prescribed by the march order to 
mnintain vehicles in serviceable condition. At halts, 
they proceed along the colunni to inspect the vehicles 
and supervise maintenance operations. In small col- 
umns the duties of the trail maiiitennnce ofilcer are 
usually combined with those of the trail oflSccr. 

88. OTHER DUTIES OF SUPERVISORY PERSONNEL 

a. The successful conduct of a march depends to 
a large extent upon the aggressive action taken by 
the officers ajid Jiojjcojnjiiissioned officeis of tjje col- 
umn to prevent interruption of the march and over- 
come emergencies as they arise. 

h. Besides duties already listed in connection with 
the coiltrol fxuiction, officers in the column may be 
assigned duties in connection with cohuiiii communi- 
cations, supply, inspection of vehicles at halts, recon- 
naissance, quartering, mess, pioneer details, defense, 
or other special functions as may be required. 

Section III. DETACHED PARTIES 

89. GENERAL . 

Many motor movements require no detached par- 
ties, as the function of such parties may not be needed 
or may be taken care of by area control. However, 
since the situation sometimes requires self-sufficiency 
on the part of the marching unit, it is necessary to 
know the functions of these parties and how they 
may be organized and used if and when needed. 
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90. ADVANCE ELEMENTS 



a. Advance Parties. Advance parties are pro- 
vided according to the situation. They may be pro- 
vided by a liiglier headquarters for general assistance 
to several columns, or tliey may be detailed from the 
march colnmn itself. Often it will be possible to 
combine one or more of the parties indicated below. 
When so combined, they are collectivelj' referred to 
as the advance party. (This advance party U not to 
he confused with ths advance farty of on advance 
guard.) 

1>. Quartering {Billeting) Party. In organized 
areas, ■with established billeting and messing instal- 
lations en route, it is only necessiuy to establish 
liaison with the commanding officer of sncli installa- 
tions in order to have eveiything in readiness for 
the reception of troops in personnel convoys or 
drivers of supply convoys. In tactical sitnations, 
enemy activity may make a quartering party im- 
practical. The mission of a quartering party is to 
locatej arrange for. and lay out bivouac areas, quar- 
ter.? or billets, loading and parking facilities, supplies 
and rations, water, fuel, medical attendance, etc., 
So that all are provided for before the arrival of the 
column. On the arri\'al of the colinnn, the quarter- 
ing party may .assist traffic personnel in guiding units 
to their exact ureas. 

c. Reconnaissance Purfy. A traffic retonnaissaiice 
should precede a motor movement except when the 
march is in an already reconnoitered area. Nor- 
mally, the necessary reconnaissance in rear areas is 
provided by area control pei-sonnel. However, when 
movements are to be made over unknown or unpa- 
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trolled routes, the column commander should detail 
a reconnaissance party from his own column. It 
may be practicable to assign tliis duty to other ad- 
vance elements. 

d. Pioneer Party. Necessary work in preparation 
of the rente is usually accomplished by engineer 
troops. However, in the absence of such troops, tiiis 
important work must be performed by any avail- 
able troops. The requirements for pioneer work 
vary greatly. They are negligible when moving over 
good roads but become extremely heavy on bad i-oads, 
demolished routes, or cross country. It is therefore 
important that a careful estimate be made of the 
personnel, tools, materials, and time necessary for 
the elimination or reduction of obstacles to the move- 
ment. 

91. FOLLOW-UP DETACHMENT 

The follow-up detachment is designated to inspect 
bivounc areas and other halt sites after they are 
vacated by tlie column and to correct and report any 
deficiencies observed. During operations in peace- 
time and in friendly countries, the foUow-np party 
completes necessary paper M-ork in connection with 
leased camp sites or with claims arising from damage 
to private or public property. On the road this 
party may also pick up guides, guards, and markers 
which have been placed by the advance party, make 
final investigation of accidents when military police 
are not available, provide for the disposition of dead 
or wounded, and dispose of disabled vehicles sep- 
arated from the column. 
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92. OTHER ELEMENTS 



Additional elements which make up organized 
movements may be required under various circum- 
stances. These incl ude the f ol Idwing : 

a. Traffic E$corta. Traffic escorts consist of mili- 
tary police or civilian police. Iii the absence of such 
personnel, details may be assigned from the column 
to perform necesssiry traffic control functions (FM 
19-25). 

h. Security Forces. Security forces consist of ad- 
vance, flank, or rear guards, either furnished by 
higher headquarters or from the marching unit. 

93. REPLACING GUIDES BY ROUTE MARKING 

Special signs may be used to aid a specific march. 
Individuals skotdd not he posted 'where signs can he 
med with equul effectiveness. It is desirable for or- 
ganizations to keep on hand signs which may be used 
in the control of their movements. If jDossible, or- 
ganizational signs should be installed well in ad- 
vance of columns but not so far as to be a nuisance to 
other traffic. Snch signs, placed to direct specific 
movements, should be picked up, usually by a de- 
tail under the supervision of the trail officer, as the 
movements progi-ess along the route. The signs may 
be used repeatedly in^a manner similar to that used 
in the posting of guides. "When the movements are 
to be made at night, markers should be posted during 
daylight hours If headlights are permitted, signs 
should be of the reflector type. 
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94. ESCORT TECHNIQUES (FM 19-25) 



a. Mission. The mission of a traflSc escort is to 
expedite the iiiovemenfc of a particular cohimn, 
usually by obtaining for it the right-of-\Yay over 
traffic of lesser importance or assuring that it is not 
xuiduly delayed by other traffic. However, a col- 
umn moving under escort does not necessarily have 
priority over sill other traffic. Escorted columns 
moving through territory under area control are 
subject to the traffic regulation orders in effect therein, 
and to the direction of the traffic coiiti-ol personnel 
enforcing them. Escort personnel mtist not inter- 
pret their duty to be the pi-ocurement of uninter- 
rupted movement of their column without regard to 
existing regulations. Their mission is determined 
hy the plan of the march and the specific instruc- 
tions issued for its operation. 

5. Duties. 

(1) Escort personnel consisting of military or 
civil police, and guides or guards detailed 
to, or by, the marching unit, perform similar 
functions for the march column. Guides 
may ride in column control vehicles or be 
posted at points where directions need be 
given, but where the control of other traffic 
is not required. Guides are normally used 
at important road junctions, intersections, or 
Crossings to prevent interference from other 
traffic or to warn the column of traffic 
hazards. 

(2) In pei'formiiig their mission, escort person- 
nel perforjn some of tlie functions of both 
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intersection and patrol, duty. They move 
out in advance of tlie cohmin to 

(a) Provide iiecessai'y traffic control at iin- 
guai'ded intersections or -cvliere existing 
control (us by traffic signal) is inadequate 
or inappropriate. 

(6) Advise traffic control personnel along the 
route of the approacli of tlie colnuin. 

(c) Discover any road or traffic blocks, and 
either eliminate them or notify tlie column 
commander and highway I'egulatiou 
points and control ]josts so that j^ro^jer 
action may be taken. 

(3) Escorts or guides are especially useful at 
night, or Tvheii it is necessary for the col- 
umn to leave the road and travel over 
stretclies of difficult ground, such as along 
a detour or into a bivouac or assembly area. 
If the column is to be led through a difficult 
sector or is to travel at night, it is desirable 
to have the guide -who is to lead the column 
go over tlie entire section in advance during 
daylight. 

(4) Traffic escorts may establish temporary con- 
trol posts successively forward of the march 
at all critical points along the route. This 
procedure is especially important before 
entry of the column on one-hme o]5en roads 
when there is possibility of meeting another 
column at a location where passing is 
not possible. WHien escort persomiel are 
moiuited on motorcycles oi- in light vehicles, 
they may be repeatedly posted forward as 



needed. Their gveiiter speed allows them to 
proceed ahead of tlie column to duty at other 
locations. 

c. Posting Escorts, Escorts are posted at selected 
pouits along the route prior to the passing of the 
column and are picked up after the column has 
cleared these points. This is usually accomplished 
by relaying escort personnel forward us the move- 
ment progresses. Each man is given a number as 
he is posted, the numbers being assigned consecutive- 
ly. In this way the escort commander and his as- 
sistants have a means of checking whether luiy man 
has been missed in picking up tlie escort. The error 
will be detected at the post following the one missed, 
and only a comparatively short distance will have to 
be traveled to pick up the missing man. In the case 
of military police or guides having their own trans- 
portation, a distinctive flag or sign should be placed 
on the trail vehicle so that nientbers of the escort 
party can easily identify the end of the column. 
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CHAPTER 7 

ROAD PROCEDURES AND EN ROUTE 
TECHNIQUES 

Section I. FORMATION OF THE MARCH 

95. FORMATION OF MARCH COLUMNS 

a. Whether a mai ch operates under a single com- 
mander, as may be the case in the movement of a 
combat unit, or operates as a nmnber of separate 
serials under respective commanders, as is normally 
the case in highway transportntion of supplies over 
long lines of communications, it is necessary that the 
columns, or elements thereof, make formation in a 
systematic manner. 

J}'. The formation of tJie elements is accomplished 
according to a plan prepared in advance. 

(1) In the case of tactical troop movements, a 
detailed plan may require the various march 
units to form at unit areas and move suc- 
cessively on a prescribed schedule to the 
initial point (IP) where they join the col- 
umn. 

(2) On the other hand, supply or administrative 
movements may begin at the local dispatch 
office where individual vehicles are sent out 
to damp areas for loads, and the cohunn is 
formed in an assembly area before the move- 
ment passes the IP. 
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96. INITIAL POINT 



a. An initial point is any designated place at which 
a column or element thereof is formed by the suc- 
cessive arrival thereat of its various subdivisions; or 
a point where a convoy is "checked" onto the road 
net or route of march. 

6. The schedule, recorded progress of the march, 
and other essential information X'egarding the move- 
ment are based on the IP. 

97. LOCATION OF IP 

a. The IP should be so located tliat no march unit 

is compelled to move back iu a direction opposite to 
that of its destination in order to reach the IP and 
take its proper place in the column. It may or may 
not be ii highway regulation point, but is normally 
located at an easily recognized place such as a land- 
mark, map reference point, road intersection, or any 
other 2iiarked and designated point. This means 
that, when practicable, the IP should be forward of 
all areas from which a mareh unit, or convoy departs. 

h. In the case of a motor marcli of a large com- 
mand, there may be several IP's for successively 
larger units — that is, battalions may join a regi- 
mental column at the regimental IP, or regimental 
combat teams may join a division at a division IP. 

98. COLUMN CONTROL AT IP's 

a. The IP is the most practical position for the 
conmiander to check the movement to see that it has 
departed on the prescribed scliedule and according to 
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plan. A check made here will give him an oppor- 
tunity to make early adjustments which might other- 
wise be necessary en route due to lateness of cei'tain 
elements or other unforeseen factors. 

i. The IP is also the position often used to check 
various convoys onto a dispatch route. Whether or 
not the highway regulation point coincides with the 
one used by the unit, the commander or control officer 
must consider it in the conduct of tlie march and 
check or report his movement thereat as required. 

c. The odometer reading of each vehicle on passing 
the IP should be noted and recorded by the driver or 
front seat passenger. Trip odometers, in vehicles so 
equipped, should be set at zero on passing the IP 
(or other specially designated point). In this man- 
ner points along the route of march can be con- 
veniently referred to in terms of tlie mileage fi'om 
the IP. 

99. DRIVER ORIENTATION 

Successful conduct of the march depends to a large 
extent on the information available to individual 
drivers and march unit commanders. Security per- 
mitting, drivers as well as supervisory jiersomiel 
should be instructed as to the route to be taken and 
the final destination (fig. 18). Except in very rare 
instances, this is the mininniin information to be 
furnished drivei's. Whenever possible they shoidd 
be given more complete instmction. 
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SPgClAL INSTRUCTIONS 
Rttt of March: T^jM 

Cop: J A J 

Entivmy: unit p,»tMmL^ 

Figure 18. Sample route card. 
Section II. EN ROUTE TECHNIQUES 
100. GENERAL 

a. Driver Respoimbility. Tlic fact tliat organized 
columns sire controlled, iii that theii- speed and dis- 
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tance are regulated, does not lessen the need for 
drivers to be elert siiid careful. In a march column, 
drivers are expected to maintiiiii their place and 
still avoid accidents. They must realize that a slight 
delay is better than a crash and an indefinitely long 
delay. 

h. Safety Precautions Most safety precautions ap- 
ply equally well whether driving in a convoy or not 
The best way to avoid iiccidenls in a column is to 
observe every safety precaution. Special attention 
should be given to tlie movement of the vehicle ahead 
ahd-to the passing on of proper signals. Sudden 
stops should be avoided. 

. c.Right-of-Way. Except in special military neces- 
sity, each small motor march column extends the 
right-of-way as would an ijidividual vehicle, unless 
the column is accompanied by a police escort to block 
ofF traffic. However, large miivch columns running 
on fixed schedules might be fT equently split and their 
sciiedules disru])ted if they observed all the custom- 
ary practices as to right-of-way, traffic signal lights, 
etc. To keep intact and to arrive on time, a large 
column must proceed steadily, without unscheduled 
interruptions. Ample traffic escorts are required. 

d. Tra-ffi.G Piohlem- of Colvmm. ■ Prevention of 
intersection colli.sion.s is accomplished by the use of 
point control, traffic escorts, patrols, and traffic con- 
trol signs where api>licable. Without traffic person- 
nel to block other traffic and guide the column 
through ,coi)gested areaS; all local regulations must 
be obeyed. Under such conditions, it will be difficult 
to keep columns intact. It is advisable to maintain 
a close column through cities and other congested 



)48 



areas so as to present an almost solid column which 
camiot be entered or crossed by other vehicles. 

e. Other Vehicles. When an "outside" vehicle not 
under control of the column commander brents into 
a column, it may lag behind and cause vehicles in the 
cohimn to lose distance. This msvy produce excessive 
and ungoverned accordion effect. It increases danger 
of accident. When the highway is wide enough and 
the escort is sufficient, this danger may be prevented 
by keeping the column in the right lane and com- 
pelling all other vehicles to keep out of it. However, 
in military operations there are usually many mili- 
tary vehicles, such as staff cars, jeeps, or motorcycles 
which must proceed in tlie same direction as the con- 
voy but at gi'eater speed. If there are Jiot enough 
lanes or the escort is insufficient to keep such vehicles 
in a different column, the driver should permit all 
such overtaking vehicles to jjass freely. He should 
keep well to the right and give them plenty of room to 
pass or to enter the column if necessary. 

101. SIGNALS 

(figs. 19-21) 

Standard mounted and dismounted signals include 
arm and hand signals, flag signals, and light signals. 
Signals prescribed for use on mai"clies are generally 
of tliree ty])GS — those given by the driver fi'om the 
cab of the vehicle, those given from an open vehicle 
or turret, and those given from the ground. Some 
signals are the same regardless of the point from 
which they are given. Those signals most commonly 
used by drivers and personnel controlling the march 
are illustrated and described on the following pages. 
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Th« .following general rules gOTern the use of these 
signals : 

a. A whistle or bugle to attract attention is blown 
before giving signal. 




Figure J9. Driceys hand siffnaln. 
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11 MAir, 0« STO'* 



It. CLOSE OP AhO *TOP 



COMMthO; Ofl lis 
TOU wCRt 



Figure 20. Motor march hand and arm si&nah. 
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A. START ENGINE (S) B. STOP; OR STOP 

ENGINE (S) 




C. G0{ OR FORWARD; D. MOVE IN REVERSE 
OR MOVE OUT; OR (BUNKING LIGHT) 

INCREASE SPEED; 
OR DOUBLE TIME 




E. TURN RIGHT F. TURN LEFT 



Figure 21. Light signals. 
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h. When signals nre given to a motor column from 
the ground, the person giving the signal should, if 
possible, stand where he can be seen by all drivers. 
Most often this will be in a position on the opposite 
side of the road from the vehicles. 

c. Whenever a motor column has to be halted 
on !i curve, hill, or wherever some drivers cannot see 
the sifTiials, signals may be relayed along the column 
or transmitted by messenger to all concerned. 

d. Other signals not in conflict with those pre- 
scribed herein may be adapted for use in motor opera- 
tions. In addition, electrical and mechanical signals 
and devices may be used when available. 

102. PRECAUTIONS tN TRAFFIC 

a. Vehicles in a march column should normally 

follow in a single lane. So far as possible all vehi- 
cles should remain in the lane selected by the pace 
setter. 

Z>. When any column contains vehicles of unusual 
length, it may be necessary to post guards at curves 
to pi-event conflicts resulting from the sweep of these 
vehicles. 

103. KEEPING THE COLUMN INTACT 

Columns niay become separated and cut without 

the head of the colunui being aware of it. As it is 
undesirable to have delayed vehicles speed exces- 
sively to catch up with tlie rest of the cohunn, it is 
advisable to set a maxinitim speed hmit This re- 
quires special measures for preventing a delayed 
portion of a column from becoming lost when the 
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preceding portion is out of sight. There is perhaps 
no substitute for driver information regarding the 
route. It should be remembered that an escort does 

not command the cohmm or regulate its speed, but 
sliould make its rate of march conform to that of 
the head of the column. When an escort is guiding 
a column over an unfamiliar route, it may be adviS'^ 
able to have some element of the escort take up the 
trail of the column or to patrol the column so that 
any cut will be noticed and proper action taken to 
close it. The trail officer should have full instruc- 
tion as to action to take if column is cut. In case of 
unnecessary delay, he sliould move forward and 
ascertain the cause. If he finds that a cut has 
occurred, he may take up the head of the delayed 
section. Before doing so, he should designate and 
instruct a subordinate to act as the trail officer. 
These methods do not relieve the command, or the 
control officer at the head, of responsibility for main- 
taining such pace and making such checks as will 
assure keeping the column intact. 

a. If the cut has been of short duration, a driver 
should proceed at the prescribed maximum speed un- 
til he overtakes the column or until he reaches the 
next intersection. Unless he is sure of the new direc- 
tion-, he should proceed no farther until he has con- 
tacted the next senior officer or noncommissioned 
officer to his rear. 

b. If the cut occui-s on a Supervised or dispatch 
route, a driver should proceed at the prescribed 
maximum speed until he overtakes the column or 
until he reaches a traffic control post or highway 
regulation point where he can secure directions. 
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c. If the cut is for a lo!)g period (5 minutes or 
more ) or a long delay is anticipated, a driver should 
pass the woi-d back along the column advising the 
trail officer of the cut. Xonnally he should not dis- 
mount from his vehicle or tuin around. Successive 
drivers should advise those behind until the infor- 
mation has been relayed to the trail officer. 

d. If an individual vehicle becomes separated and 
lost and above methods are impractical, the follow- 
ing procedures govern. It sliould be understood in 
advance that the driver's unit will send someone in 
search for him if he becomes lost; and if this hap- 
pens the driver should park and proceed no farther. 
To do so might cause him to become lost where his 
unit could not find him. If the standing operating 
procedure of his unit does not cover such situations, 
the driver sliould use judgment as to the best action 
to be taken. He may seek advice and assistance from 
traffic personnel or from other friendly forces he is 
able to contact. 

e. If a number of vehicles are separated from their 
march unit and become lost, they should be parked 
and have tlie senior officer, noncommissioned ofiicer, 
or driver proceed in a single vehicle in an attempt to 
contact the unit or to seek or telephone the nearest 
highway regulation point, traffic control post, or 
patrols. He should be especially careful not to lose 
his direction from the lost vehicles and should set 
a stated time in which be expects to return. If he 
does not contact the unit or get directions within a 
reasonable time, he should return and act in accord- 
ance with one of the above suggested metliods. 
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104. CONVOY HALTS 

a. Purpose. Hiilts are made for rest;, personal com- 
fort and relief, refueling, messing, allowing othei: 
tnifEc to pass, cliecking equipnien*;, etc, 

h. Time., Duration, and Frequency. 

(1) Halts are usually prescribed in orders from 
higher headquartei-s or in highway regula- 
tion orders. Wliere the choice lies with the 
column commander, a halt of 15 niimites 
should be made at the end of the first hour. 
Thereafter, a halt of 10 minutes every 2 
hours is advisable. One-half hour to one 
hour is usually allowed for mess and x"e- 
fueling halts. Depending on the urgency 
of the march, both the duration and fre- 
quency of halts may liave to be reduced to 
siiorten road time. 

(2) When a hiilt must be made to permit pass- 
ing of columns, such halts should be timed 
to coincide with a regular mess or rest halt. 

(3) In the case of long columns, it is usually 
best to prescribe halt-s for all elements at 
specified times, rathev than on a signal 
transmitted from the head of the column.. 
Unless definite halt times are specified, 
serials may close up on ones ahead, thereby 
losing their proper gaps and possibly creat- 
ing congestion. 

c. HaUing Places. 

(I) Halting places should be selected in ad- 
vance. These selectioiis may be prescribed 
by higher authority, made tentatively by 
map reference, or made by the reconnaia- 
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snnce party. On dispiitch routes, highway 
regulation points may inchide ref neling sta- 
tions, messing facilities, temporary quarters, 
maintenance facilities, etc. When such fa- 
cilities have been provided, highway regula- 
tion orders or other orders from higher 
headquarters, usually prescribe the places 
at which halts will be made. 

(2) If the halt is of only brief duration and will 
not interfere with the normal traffic tlow, 
the column may stop on the shoulder of the 
road. It is desirable that halting places, 
especially off-road areas, provide turn- 
around facilities or circuitous exits so the 
column may be quickly reversed or be able 
to reenter the route when necessary, 

(3) If crossroads, railroad crossings, and simi- 
lar danger points lie witliin the halt area 
of a columJi, subordinate commanders will 
require vehicles to stop a reasonably safe 
distance fi-om such points. No part of a 
column should stop on bridges. Halts on 
steep grades and sharp curves should be 
avoided. 

(4) Comfort of personnel and servicing facili- 
ties for vehicles are impoi-taut considera- 
tions in selecting sites for long halts. If a 
cohuiin starts from ;( populous area, its first 
halt should be delayed, when practicable, 
until the country is reached so as to facili- 
tate relief of pevsonnel. For the same rea- 
son halts should not ordinarily be made 
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in villages or toAvns unless there is a special 
need therefor. 
d. Precautions at Halts. 

(1) Columns should be hsilted at points provid- 
ing a clear view, norm»\lly more than 200 
yards should be maintained to the front 
and rear of the colunni. If road condi- 
tions prevent adequate site distances, steps 
must be taken to forewarn approaching 
traffic. 

(2) Guards, warning flags, or caution lights or 
flares (security permitting) should be 
posted in front and rear of the column and 
at any other points where there is a hazard 
to passing traffic. If the column blocks part 
of the road at the halt so that it is necessary 
to operate alteiiiating one-way traffic, au- 
thorized traffic movements may be alternated 
by using flags transmitted alternately from 
one end of tlie single lane to the other by 
the last vehicle of each passing traffic gi'onp, 
or by guards to control traffic fii-st in one 
direction and then in the other. 

(3) When the column halts so as to force traf- 
fic proceeding in the same direction to move 
on the left of the center line, vehicles should 
be parked Avith enough distance to ijermit 
passing vehicles to enter the column in case 
traffic in the opposite dii'ection is encoun- 
tered. 

(4) Unless otherwise ]n*escj ibed, when traffic 
approaches from the rear of a halted col- 
umn and cannot clear the column before its 
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resiimptioii of marcli, trail officers may re- 
quire such traffic to remain behind until it 
is safe to pass. 
(5) A]] personnel other than traffic guides must 
remain off tlie road to the right of their as- 
signed vehicles and keep the traveled por- 
tion of the roaduaj' clear at all times. 
e. Duties at Halts. In addition to rest and relief, 

there are certain functions which should be accom- 

plislted during halts. 

(1) Ofticevs and noncommissioned officers should 
check on the welfare of personnel and the 
security of loads and take action necessary 
to correct faults. 

(2) Control personnel should make checks to as- 
sure that vehicles are in proper position and 
prejjared to move out on order. 

(3) Drivers and assistant drivers make the at- 
halt preventive maintenance check, 

(4) Personnel having special duties, such as 
cooks and medical personnel, take advantage 
of halts to perform such of their duties as 
would be dilRcult during movement. 

105. CHANGING DIRECTI(»4 

a. Tlie contiol officer or pace setter nt the head 
of the column should make sure that the column is 
in the approjjriate lane some distance before reach- 
ing a turn in order to avoid the possibility of acci- 
dents or the cutting of the column. Turns should 
be made with as little intei'fereiice to other traffic 
as possible. On two-lane highways all turns should 
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start and end in tlie riglit Isiiies. Oii nniltiple-lane 
lii<jliways I'iglit turns slioiild start and end in the ex- 
treme i-iglit lanes ; left turns should start and end in 
the lane just to the right of the center line. 

1). Turns should be made at speeds commensurate 
with the loadj road, and traffic conditions. Each 
driver should always give the appropriate signal in 
sufficient time to afford ample warning that a change 
in direction is to be made. 

106. Ri VERSING DIRECTION 

a. General, 

(1) It is a simple process to reverse the direc- 
tion of a single vehicle, but to reverse the 
direction of a column of vehicles, which 
may include trailed loads, is anotlier mat- 
ter. To reverse convoys traveling on a one- 
track road may at times be almost impos- 
sible. 

(2) There are two ways of niaking complete 
turns, and two methods by which each of 
these ways may be used in reversing" the 
direction of a cohnnn. Individual vehicles 
may make U-turns or Y-tunis, and these may 
be made successively or simnltaneonsly by 
veliicles of the column. 

b. Circling Back. This is the simplest method re- 
versing direction of a column. It is accomplished 
by making successive U-turus or by following a cir- 
cuitous route. If only a short detour is involved, a 
looij rond or sufficiently wide space is used. A loojj 
road is not essential wliea a passable circuit of suf- 
ficient size is available off the road, or when the road 
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itself is of sufficient width. When traffic must leave 
the road to circle back, it may sometimes be neces- 
sary to cut a gap in a fence or fill a ditch. This is 
often preferable, however, to a long detoor. 
0. Successive Y-Turns. 

(1) Successive Y-tuniS are executed consecu- 
tively from the head of the colimin, or ele- 
ments thereof. Vehicles follow each other 
through the turn as closely as practicable 
consistent with prescribed distances. When 
completing the turn, the leading vehicle 
moves out in the new direction in tlie same 
manner as from a halt. Other vehicles fol- 
low in turn, taking up their positions in col- 
umn in accordance with the type of march 
specified. 

(2) A Y-tuni differs from a U-turn or one made 
by circling back in that it is necessary to 
operate the vcliicle in reverse at one stage 
of the turn. Crossioads, road forks, or a 
fairly wide road are generally sufficient to 
accommodate a Y-turn, whereas a larger 
area- is required for U-turns or circling back. 
The back movement of a Y-tum should be 
executed to the driver's left rather than to 
his right, unless poor footing or some other 
local feature makes this inadvisable. When 
a Y-turu is executed in this manner, vehicles 
coming out of the turn conflict least with 
succeeding vehicles in the column, or with 
the flow of other traffic. If the backing 
movement is executed to the right on the 
other hand, it is necessary for vehicles leav- 
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ing the turn to cross the path of traffic or of 
vehicles entering the turn. 
(3) Normally, assistant drivers shoulrl dismount 
in order to assist their drivers in making a 
Y-turn. Wlien full trailed loads are being 
carried, Y -turns are very difficult and re- 
quire gi'eat skill on the piirt of drivers and 
assistant drivers. Full trailed loads may 
have to be uncoupled and msuihandled. 
With full trailed loads, therefore, it is 
usually worth while to u\ake a reasoiuible 
detour in order to execute the turn. 
d. Turning SimvJtaneovMy . 

(1) When vehicles tui-ii around siiuultaneously, 
the head of the uolunni becomes the tail, 
and the order of the march is reversed. No 
attempt is made to resume the prior order of 
march, but elements which are required at 
the head or trail may be returned to their 
proper position in the column when practic- 
able. For example, the head of the column 
(or elements thereof) , which will be at the 
tail, may pass up the main body and resume 
its position. The trail party of the column, 
which will be at the head of the column when 
the direction has been reversed, may be di- 
rected to stand fast while other vehicles 
pass by and resume the proper position of 
a trail party, 

(2) When making simultaneous tunis, on most 
roads other traffic should be blocked off at 
both ends of the column befoi-e the signal 
for revei-sing direction is given. Even 
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tliovij^h the ti-iiffic is heavy, it may be ad- 
visuble to attempt simultaneous turns, as- 
siiiniiig giuirds can stop traffic ior tlie short 
time necessary. 

107. BACKING 

a. If a road is narrow and adjacent areas ate 

flooded, mired, or otherwise impassable, it may be 
necessary to reverse the entire convoy by backing 
until space for turn-around is reached. This is an 
abnormal condition which should not occur if proper 
reconnaissance, highway regulation, and control are 
practiced. However, in an emergency, such as meet- 
ing another convoy head-on, or running nnexpectedly 
into enemy action on a one-lane road, it may have to 
be done. The assistant driver or a member of the 
troops being transi)orted, if any, should dismount or 
take a position in the rear of the vehicle so he can 
assist the driver in backing and guide hira in such a 
manner as to prevent backing off the road or into the 
vehicle behind. As to the driver, it is advisable for 
him to judge the proper distance from the left hand 
limit of the road and make use of his rear view mirror 
rather than lean too far out of the cab or stand on 
tlie running board. A driver should never back his 
vehicle until he is certain the way is clear. When 
his view is obstructed he should act on the directions 
of an assistant on the ground. AVhen backing un- 
assisted, the driver should always give warning of 
the movement vocally or by sounding his horn. 

6. Considerable practice is necessary to back 
vehicles safely and accurately. This is particularly 
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true when there ai-e towed loads. Full trailers are 
very difficult to back for any distance. Backing 
seuiitrailers requires skillful drivers. When no 
other alternative is available, full trailers may be 
attached to the front of the vehicle to the rear and 
backed in that manner, or they may be nianhajidled. 

108. NfGHT MARCHES 

a. Purpose. Round-the-clock military opera- 
tions require that marches be conducted with effec- 
tiveness night and day. Night marches have certain 
advantages over day marches: they provide conceal- 
ment from hostile observation; in hot weatlier they 
may be made to avoid excessive heat; and, under 
most night conditions, casual and unorganized traf- 
fic is less and therefore causes less interference with 
organized moves. 

&. Control, Night marches must be carefully 
planned. Prior reconnaissance of routes aiid as- 
sembly areas is especially important. Special pre- 
cautions are taken to insure the maintenance of 
direction and contact within the column. Guides 
and connecting groups are furnished when necessary. 
After any halt, scheduled or unscheduled, tlie control 
personnel of the column must check to assure that 
drivers are awake and move out to avoid a break 
in the moving column. 

0. Driving Lights. Normal night driving re- 
quires good lights and good eyesight. A dangerous 
period of the day is twilight when the eyes of the 
driver are not completely adjusted to the artificial 
lighting necessary at night. Therefore, if lights ars 
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allowed, they should be turned on early so that the 
driver's eyes liave ample time to adjust to the cliange. 
Operations at night differ from daylight operations 
only in the measures that nnist be taken to overcome 
the adverse influence of darkness upon ease of con- 
trol and avoidance of accidents. When driving 
liglits are pennitted, care must be taken not to exceed 
the speed which will permit the vehicle to be stoi)ped 
within tile space visible by the headlights. When a 
movement with lights is to be continued without 
lights, a few minutes should be allowed to accustom 
drivers' eyes to the changed conditions. The best 
way to pass oncoming vehicles safely at night is to 
keep well to the right side of the road or lane and 
slow down. It requires a few seconds after a vehicle 
passes for the driver to accustom his eyes to the dark- 
ness again. These few seconds are most dangerous 
during night driving and extreme caution should be 
exercised. Vehicles in convoy should follow the tail- 
light or blackout tailliglits of the vehicle ahead, par- 
ticularly in bad weather or on winding roads. If 
a convoy halts on the road at night in territory where 
lights are permissible, flares should be set to the rear 
of the last vehicle and the front of the first vehicle, 
or the first vehicle should keep its low beam head- 
light on, 

d. Mountain Driving at Night. The danger of 
blackout driving in mountains must be weighed 
against the danger of enemy action, and a decision 
made as to which risk should be taken. Driving 
without lights on narrow winding mountainous roads 
should be held to a minimum. When blackout driv- 
ing is necessary because of enemy obsei-vation it 
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should be liinited to those stretches of roiid estimated 
to be visible to the enemy. At these points signs and 
guides should be i)osted to give special instruction 
to each driver as lie approaclies. Trucks should nor- 
mally be ill close column. Only when the driver can 
definitely see the road or the taillight of tlie vehicle 
in front is it safe to drive without an assistant driver 
preceding on foot. Lead vehicles should proceed 
slowly. 111 the absence of military police, traffic 
control must be delegated to persons within units 
making the march. Telephones should be installed 
to regulate or conti-ol traffic on stretches of one-way 
road. Traffic jams can be largely uvoided if the 
following precautions are taken : establishing a block 
system for one-way roads; setting definite priorities j 
preventing turn-arounds except at places especially 
prepared and designated for that pui^tose ; requiring 
troops to march at the side of the road when neces- 
sary. When trucks must pass each other on a naiTow 
road, the one on the safe side should move forward 
only after the one on the more dangeroas side has 
pulled over as far as possible and has come to a full 
stop. 

109. BLACKOUT RESTRfCTIONS 

Eestrictioiis on use of lights are requiied pro- 
vide secrecy and couceahuent at night. To prevent 
light from any source being observed, there must be 
no smoking or lighting of matches during marches 
made under blackout conditions. Flashlights, head- 
lights, and vehicle parts that might reflect light 
should be covered. Special blackout lighting equip- 
ment on vehicles has been devised to facilitate move- 
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Figure 22. Blackout lights. 



iiieiit under tliese conditions (fig. 22), but in close 
proximity to the eneni^y use of any lights whatsoever 
may be inadvisable. Blackout restrictioi^s are \^su' 
ally covered in the general highway traffic plan, in 
orders or SOP or iii the traffic paragraph of the 
fldniini strati ve order. They nuiy be repeated in the 
iuai"ch order. 

SECTION 11 K COMPLETION OF THE MARCH 

110. GENERAL 

A unit march is completed when the unit has com- 
pleted its march mission and reached its new location. 
In the case of a supply movement, the march is not 
completed until the load is properly made available 
to the recei\^er or until empty vehicles have reported 
to their final destination. 

111. RELEASE POINTS (RP) 

a. A release point is a location at which specified 
elements of a column or a convoy revert to control 
of their respective commanders. It is the final point 
at which the march is checked upon leaving the route 
of march and breaking up before entering bivouacs 
or dumps. In case of larger moves, tlyire may be 
successive release points for successively smaller ele- 
ments. For example, there may be a regimental 
release point, a battalion release point, etc 

b. In many cases guides may be required at release 
points to direct march units or individual vehicles to 
their respective areas. They may be picked up at 
the point and accompany the lead vehicle to tlie des- 
tination point or tlxey may be posted so as to direct 
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vehicles to bivouac or dump cireas. If the march 
has been preceded by advance elements or is moving 
to an established area, route signs and markers may 
be placed so as to direct elements from the release 
jjoint to their destination. 

112. DUTIES FOLLOWING THE MARCH 

Facilities for washing, messing, and rest should be 
available to personnel as soon as possible upon com- 
pletion of the march and the performance of after- 
ojjeration service by vehicle crews. If the march 
ends in a new bivonac, such facilities as latrines, 
kitchen and shelters should be immediately set up. 
Sick call may be held, and the commander may con- 
duct an infonnal inspection to determine the health 
and comfort of his men and the condition of his 
equipment. 
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CHAPTER 8 

SUPPLEMENTAL ACTIVITIES ON THE MARCH 



Section I. GENERAL ADMINISTRATIVE 
ARRANGEMENTS 

113. GENERAL 

A military organization must be able to carry on 
its routine administrative functions while a move- 
ment is in progress. Unit heudquarters, messes, 
supply, and attached medical pet'soniiel should be 
prepared for possible moves at till times and at the 
same time be prepared to carry out such functions as 
may be necessary during: a march. 

1 14. ROUTINE ADMINISTRATIVE REQUIREMENTS 

Certain administrative matters ai-e necessai? in 
connection with every march. Besides arrangements 
for messing, quartering, and medical aid, covered in 
later sections, the following administrative matters 
must be considered : 

a. The march plan must result in orders and in- 
structions to subordinates. 

6. Any change in status of a unit or of personnel 
resulting' from a move must be properly recoi'ded in 
appropriate records. 

<7. Clearances for the move may be required either 
through the highway regulations office or from the 
civil autliorities. 
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d. Security of files must be maintained and pro- 
vision must be made for disposal of classified mate- 
rial in event of emergencies. 

e. The commander should liave up-to-the-minute 
data regarding the status of personnel and equip- 
ment of all elements of his connnimd. This may in- 
clude strength figures; rosters; reports on health 
and morale of troops; equipment lists: reports on 
condition of weupona, and supply of ammunition, 
vehicle loads, etc. 

Section II. MESSING 

115. GENERAL 

Arrangenients for messing for personnel of a con- 
voy or march unit depend on the situation and facil- 
ities ayailuble. 

116. COOKING EN ROUTE 

Kitchen trucks may march either in the head or 
the trail of their respective units or, in long cohnnns, 
halfway between head and trail. When kitchen 
trucks march at the head, they halt at the prescribed 
hour, and pei-sonnel in the rear are brought up for 
mess. When they march at the rear, they may pass 
along the column and i.ssue mess. When the kitchen 
ti-uck is located at a halfway p(»int in the column, 
troops may dismount and march to it for meals. It 
may be desirable to have a schedule for messing so 
as to prevent ciwvdiug at the mess truck or on the 
side of the roadway. 



117. MESSES ALONG THE ROUTE 



a. On dispsitcJi and otliei' regularly used routes, 
messes are sometimes set up hy personnel stationed 
along the route. Frequently, sucli messes are located 
at highway regulation ])oints or other centere where 
large numbers of troops pass. 

h. Mess stations must be notified sufficiently iu 
advance, to enable them to liave the required quantity 
of food nt the scheduled hour. This form of mess is 
particularly suited to convoys on a i-egivlar, estab- 
lished line haul. 

Section III. QUARTERING 

118. PLANNING 

a. Regardless of the type of movement, whether it 
be of supplies or personnel, it is important tliat plans 
for quartering be made in advance. 

i. In the case of large columns or convoj's, the 
quartering arrangements are usually included in or- 
ders from higher authority or in standing operating 
procedures. 

c. In the case of movements over dispatch routes, 
quarters may be pi-ovided along the route, frequently 
afr^highway regulation points. Use of these facilities 
may be included in highway regulation orders or 
specified in other directives. 

d. Small units pioceediug independently may have 
to send advance parties to make suitable arrange- 
ments for quartering. 
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119. BIVOUACS 



«. It is important to base the selection of bivouac 
sites on fiictoi'S other than mere map study. Un- 
necessary congestion has been caused by units select- 
ing the same bivouac area. If the area is con<jcsted, 
selection of bivouac sites should be coordinated by 
higher command. 

l>. The best bivouacs are those providing conceal- 
meiat cover and a potable water supply. Low, marshy 
gi-ound should be avoided. Entrance and exit roads 
for vehicles are an important consideration in select- 
ing this site. 

c. Within metropolitan areas bivouacs may be 
found in large parks, fair grounds,- and on or adja- 
cent to airports not in use. In the continental United 
States bivouacs must be an'anged for in advance. 
Usually it is preferable to stay at some distance from 
cities or other thickly populated areas. 

d. Drivers should l)e bivouacked or billeted in the 
vicinity of the motor park where their vehicles are 
located. At some posts this may not be practicable 
nor necessary. However, in the field it is usually 
essential, 

e. When tactical considerations govern, vehicles 
may be scattered throughout the bivouac rather than 
gi-ouped into a motor park. When this is done 
troops may be allowed to sleep in empty vehicles, 
but they should never be allowed to sleep under them 
or at positions along their exit routes from the 
bivouac. On breaking bivoiuic evei'y driver should 
check under his vehicle and along the route he will 
take out of the bivouac to assure that he will injure 
no one on tlie ground. 
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Section IV. MEDICAL 



120. GENERAL 

Medical service should always be available to a 
march. It may be provided by tlie area command 
through which a march proceeds, or it may accom- 
pany the march. 

121. MEDICAL SERVICE ON THE MARCH 

a. Elements organic to a unit should accompany 
the parent organization. Medical elements in a large 
column are dis])ersed throughont the column ; in 
small columns the medical element slionld be located 
at the trail. In Jarge colnnins, a sufficient number of 
auibiilance.s shoiikl be nuide available. Wlieu only 
a few vehicles ai'e involved in a convoy, medical serv- 
ice may consist of first aid kits only. 

h. No one should be allowed to ride in ambulances 
or other medical veliiclcs except the assigned medical 
personnel or men actually sick or under treatment. 

c. If the march lasts more than a day, arrange- 
ments should be made for regular sick call during a 
halt or before breaking bivouac. 

d. Fir.st aid kits should be readily available at all 
times, even if a medical detachment is mai^ching with 
the convoy. 

e. Every driver should know the rudiments of first 
aid. 
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Section V. ACCIDENTS AND PROCEDURES 
FOLLOWING ACCIDENTS 



122. GENERAL 

a. Motor vehicle accidents usually result from 
careless driving, disobedience of traffic directives, or 
disregard of tlie rules and normal courtesies of the 
road. Prevention is far more important tlian cor- 
rective action. Safe driving practices, defensive 
driving, and common courtesy, instilled in Army 
drivers, constitute the best insurance against mis- 
haps on the road (TM 21-305). 

h. Because of tlie greater degree of supervision and 
control, accidents are less likely in an organized 
march, Nevertlieless, when accidents occur in colmmi 
forniations, they nia}' temporarily disrupt the march 
and for this reason are more serious from the stand- 
point of keeping the organization intact and on its 
prescribed schedule. 

c. Many accidents ocurring in convoy formations 
may result from faulty march planning or from 
causes other than driver neglect. Cohnnus formed 
too compactly for-safe driving may create hazardous 
conditions. Improper control, especially at inter- 
sections and ill congested areas, may be the cause 
of accidents and disruption of the column. 

123. NORMAL PROCEDURE IN EVENT OF ACCIDENT 

WITH A MARCH COLUMN 

The following procedures are those normally re- 
quired regardless of the location or circumstances 
surrounding an accident. They may be followed in 
tlie case of damage or casualties resulting from 
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enemy action as well as in the case of damage or 
casualties caused by carelessness. However, certain 
deviations may be necessary', depending on circum- 
stances. 

a. Oohomn Contmues the Match. The mnin part 
of the column does not stop to render assistance. 
Every effort is made to clear the route and continue 
the march. However, a serious accident may cause 
part of tlie convoy to be blocked, or it may make it 
advisable for a small convoy to be halted. Sucb 
halts should be made a sufficient digtsince fioni the 
scene to avoid further congestion and mishap. 

i. Trail Gives Assistance. Vehicles to the rear 
pnll around the accident. If the accident blocks the 
route, the occupants of vehicles in the rear must 
clear the way at once, then proceed with the march. 
If innnediate assistance is needed to aid personnel 
involved in the mishap, this may be given by the 
next following vehicle. The next following officer, 
or nonconunissioned officer, takes control in renderinsr 
emergency aid and in directing other vehicles past, 
until the ti-ail officei' or medical officer arrives, or 
nntil other assistance is obtained. Necessary steps to 
care for the injured and to salvage vehicles and 
cargoes are normally carried out under the direction 
of the trail officer, assisted by any medical, main- . 
teiiance, and salvage personnel whicli may be avail- 
able for the purpose. 

c. Precautions Agaimt Further Accident. 

(1) After a motor vehicle accident the vehicle 
or vehicles involved are frequently in 
dangerous locations, and sonietiines a crowd 
collects in the road. Another accident — per- 
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haps more serious than the first — may occur 
when another vehicle crashes into the wreck 
or hits pei-sons in a crowd. To prevent ad- 
ditional accidents, damage, or injury, the 
fiist thing to be done is to post guards, flares 
or lights (except in blackouts), or flags to 
warn all other traffic to proceed with caution. 
If civil or military police are present, they 
will usually direct traffic ; otlierwise soldiers 
inay act as traffic giiaj-ds. 
(2) Traffic personnel restore normal traffic 
movements as soon as possible. It is de- 
sirable that damaged vehicles be left undis- 
turbed, when this does not interfere with 
important traffic, to assist the investigating 
officer in determining how the accident oc- 
curred. Military need permitting, witnesses 
should remain at the scene of the accident to 
provide information for the investigating 
officer. All others are kept away, and traffic 
is kept moving so far as possible. 

d. Aid to Injured. Personnel injured in an acci- 
dent should be given immediate first aid. Unless 
competent medical personnel are innnediately avail- 
able, first aid should be restricted to removal from 
the vehicle if this can be done witliout further injury 
or if there is danger of fii-e. (Injured should be 
moved as little as possible before arrival of com- 
petent medical personnel.) 

e. Precauti&fis AffainM Fire. In motor vehicle 
accidents, there may be gasoline leakage. Gasoline 
exposed to the uir creates a highly flammable vapor, 
which means gi'eat danger of fire. "This should be 
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lessened by cutting off engines and perinittiiig no 
smoking and no open flame near the wrecii. 
/. Summon the Proper AuthoHties, 

(1) JTormally all accidents, however trivial, 
which result iu injury to an individual or 
<inimal or damage to property, are reported 
to the column commander or designated 
staff officer without delay and to the mili- 
tary ]3olice of the neai-est militai-y installa- 
tion (sec. XII, ch. 3, FM 19-25). 

(2) Most civil governments require that police 
be summoned in cases of motor vehicle acci- 
dents. Tlie army cooperates with civil au- 
thorities in the United States and friendly 
countries in such matters. If civil police are 
not on hand, they should be notified. 

Section VI. REFUELING ON THE MARCH 

124. GENERAL 

a. AVhen convoys require fuel beyond the capacity 
of the vehicle tanks used, provision must be made 
for refueling en route. It is important that refuel- 
ing be accomplished before there is any possibility of 
exhaustion of fuel by any vehicle in the column, but 
vehicles should not be refueled too early, as the opera- 
tion must tlien be repeated more fi'equently. 

h. However, advantage is taken of every opportu- 
nity to keep fuel tanks filled without delaying the 
march. Halts made for any other purpose sliould be 
used for refueling when practicable. Close super- 
vision of fuel distribution is nece.'isary to take care of 
differences in fuel I'equirements of various vehicles. 
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0. Every precaution should be taken against fire 
during refueling. Engines should be cut off, care 
should be f iikeii to avoid spilling fuel, and there must 
be no smoking on or near vehicles at this time. When 
the column is subject to eueiny attack, refueling 
shonld be curried out under cover of darkness or, if 
in daylight, in concealed areas. 

125. METHODS 

Fuel may be supplied to vehicles in column by 
means of the following : 

a. Filled Containers Oarned hy the Gohivm. The 
most rapid method of refueling is by use of filled coiv 
tahiers issued to vehicles before starting a march. 
If sufficient cans are available, no other method of 
refueling may be necessary for the entire march. 
Filled containers may be issued to each vehicle or all 
cans may be loaded on one particular truck of the 
co\wn\i, ffliicli duriiig a lialt moves along the column 
exchanging filled containers for empties. 

h. Refueling Points Established Along the Routes. 
Refueling points established along tlie route or set 
up in advance by the moving unit may be of tho 
nature of gasoline dumps or parked tank trucks. To 
prevent congestion at such refueling points casual 
vehicles and those comprising infiltration marches 
may be i-efueled and dispatched as they arrive, and> 
vehicles in coluuni may pick up containers and move 
to a less congested place beyond the point for re- 
fueling. When permitted by local regulations, 
empty containers may be left at the roadside after 
refueling to be picked up later and returned to the 
point. Care must be taken to assemble by unit and 
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stack the cans neatly and in such a manner as they 
may be easily observed from the road. 

0. Permanent Gasoline Dispensing Units or Fill- 
ing Stations. Commercial filling stations may be 
made available to military use or may be operated 
by the militai-y ; otherwise, gasoline dispensing nnits 
supplied from tanks or from taps off military pipe- 
lines may be provided at established locations. 

d. Tank Trucks. Tank trucks may be located at 
refueling points or attached to the colunni, or they 
may move along a rovite to refuel convoys at prear- 
ranged locations. At the halt tankers will move along 
the cohimn filling tanks and containers, or vehicles 
may be moved past parked tankers. 
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PART FOUR 
HIGHWAYS AND HIGHWAY TRAFFIC 
CHAPTER 9 

MILITARY HIGHWAY TRAFFIC 

Section I. GENERAL 

126. CHARACTERISTICS OF MILITARY TRAFFIC 

a. Militury traffic consists largely of movements 
of groups of vehicles liaving a common mission. 
Civilian traffic is usually movements of individual 
vehicles having limitless variations in origin and 
destination. Nevertheless, theiie is a considerable 
amount of casual military movement which is simi- 
lar to ordinary civilian traffic. There is also, in 
many cases, flow of civilian traffic, in areas of mili- 
tary operations, which is essential and cannot be 
disregarded. 

Tlie flow of military tiaffic is subject to large, 
erratic, and often unpredictable changes; and this 
flow may be interrupted by traffic jams and bottle- 
necks for short or long periods of time. Such 
changes and interruptions may occur with little or 
no advance warning. 

127. TRAFFIC CONFLICTS 

a. All traific difficulties including accid^ts, de- 
lays, and confusion arise from tlie same basic cause, 
which is the oonfdct of moving ti-affic units, with 
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each other, or with fixed objects in or adjacent to the 
normally traveled roadway. Conflicts which the 
column or march unit and the traffic engineer must 
consider are of four types : 

(1) Between vehicles at intersecting courses. 

(2) Between vehicles meeting from opposite 
directions on the Siinie route. 

(3) Between vehicles moving along a road and 
other vehicles, pei-sons, or objects at the 
edge of or immediately adjacent to the road. 

(4) Between vehicles proceeding at different 
speeds in the same direction. 

h. These conflicts may result in either congestion 
or collisions, due to many factors, including deficien- 
cies and limitsitions of i-oads, vehicles, and drivers. 
The approach to the problem may be facilitated by a 
distinction between correctable deficiencies and limi- 
tations which are not coiTectablc. By correctable 
deficiencies is meant those characteristics of men, 
vehicles, and roads which a connnander can efl'ec- 
tivelj' overcome before they are allow^cd to seriously 
handicap his mission ; by limitations, is meant these 
characteristics which, because of their more inherent 
natui-e, cannot be immediately overcome and to 
which the commander's plans must conform. For 
example, the mechanical defects of vehicles may be 
corrected, however, vehicle size and capacities limit 
the loads which niay be transported in them. The 
highway network might be improved or extended if 
time and equipment allowed; but in many cases there 
is no time for such corrective measures, so limita- 
tions as to widths and clearances must be con- 
sidered. 



182 



128. COORDINATION 



a. Traffic difficulties can bt; resolved only through 
the coordinated efforts of all concerned — from the 
communder and his staff to the drivers of individual 
vehicles and their immediate supervisors. This 
requires a closely intergraded system of traffic 
management. 

b. For the hest results it is necessary that traffic 
management be a coordinated function under a cen- 
tral agency and, equally important, that the unit 
commander understand liis rehitiousliip and responsi- 
bility to the over-all function of traffic management. 
Traffic management must provide eftective correla- 
tion of highway transport equipment and higlnvay 
facilities with the demands of supjjly and personnel 
movement. It must also provide the necessary co- 
ordination of nil traffic moving over highways in 
order to realize priorities and the demands of the 
tactical situation. 

c. AVhen movement must proceed over roads under 
jurisdiction of civilian authorities, appropriate co- 
oixJination with tliose authorities must be effected. 
Generally, this will include advance nuticc of mili- 
tary movements given to civilian agencies and fullest 
cooperation on tlie part of marching personnel with 
civilian traffic police. 

1 29. HIGHWAY MOVEMENT RECONNAISSANCE 

a. General. Highway movement reconnaissance 

may be necessary to obtain information upon which 
to base the traffic plan or to supplement or confirm 
available data. Tlie amount and type of information 
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to be obtfiined is dependent upon available time, 
personnel, equipment, and the situation. 

b. Personnel. Highway movement veconnaissaiice 
should be made b}' liiglnva}' traffic engineers obtain- 
ing specific data on a particular route. In the ab- 
sence of technically trained personnel recoimaissance 
parties may be sent out over sections of the road net 
to obtain genei'al information as to best available 
routes, etc. In established areas traffic reconnais- 
sance should be a continuing process accomplished 
by technical personnel stationed throughout the aresi 
who furnish headquarters infonnatioii on tlie ever 
changing traffic situation. 

0. /Sources of Information. Preliminary informa- 
tion as to the location of roads, their general aline- 
ment, general cajjabilities of routes to handle reqiiired 
traffic, and other characteristics is tisvially obtained 
from a study of maps or aerial photographs and from 
traffic authorities. Even though other sources of 
information may be available, traffic reconnaissance 
may be necessary to supjjlement data already ob- 
tained, to substantiate this information, or to bring 
it up to date. When sufficient data is available, 
reconnaissance may be negligible or even omitted. 

d. Jieoonnaisscmoe Equipment. Equipment needed 
for highway movement reconnaissance will vary with 
the type of information sought. The reconnaissance 
parties may have need of the following: 

(1) Trampo'i'tation. Sufficient light vehicles 
are usually a necessity. Aircraft may also 
be used for this reconnaissance. 
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(2) C ommunication . Exisiting coitimimication 
facilities sucli as Iclcphone and teletype may 
be used in trimsm\ttmg reconnaissance data. 
Communication by radio iruiy al^o be. desir- 
able. When aircraft are being used for 
traffic work, prearranged signals may be 
used by traffic personnel on the ground. 

(3) Mapa and aerial photographs. Maps, par- 
ticularly road ma])S, are needed for orienta- 
tion and guidance. They also provide a 
convenient form on which to record road 
data. Recent aerial photogi aplis arc a val- 
uable supijlemeiit to maps, piirfcicularly 
when available maps are not up to date. 

(4) Special equipment. The following equip- 
ment will be found useful on traffic re- 
connaissance : 

(«) Yehicie mileage recorder for tabulating 

distance between points. 
(6) Stop watch for use in timing traffic past 

particular points and in estimating traffic 

flow. 

(c) Tally counters or traffic recorders for esti- 
mating traffic volume. 

{d) Tapes or calibrated rods for measuring 
bridges, fords, overjjasses, road width, 
etc. 

(«) Engineer sketching equipment for pre- 
paring sketches or overlays. 

(/) Camera for pliotographing hazardous or 
other positions of interest to the planners. 

(g) Binoculars. 



185 



(A) Tool kit foi' hasty correction of damaged 
or fallen sigiis. 
e. Information to he Furnished Reconnaissance 
Personnel. Directives for recoiniaissauce should in- 
clude the following: 

(1) Basic iiiforiiiation. 

(a) Eoutes to be recoiinoiteved. 

(&) Extent and luiture of information to be 
obtained, 

(o) Brief statement of the situation as it af- 
fects tlie reconnaissance. 

(d) PersonneJ, transport, and equipment 
available for the task, 

(e) Type of report desired; time and place to 
submit report. 

(2) More specific information which may be re- 
quired by a particular reconnaissance. 

(«) Tlie tactical or logistical requirements 
directly affecting traiSc over routes, in- 
cluding size and type of units to be moved, 
destination, etc. 

(b) Maximum loads expected, maximum over- 
all lengths, widths, and heiglits of ve- 
hicles when loaded, and mininuun turning 
requirements. 

(c) Weights of heaviest units to pass over tlie 
route, destination of loads, out-sized loads, 
etc. 

(d) Types and methods of march to be em- 
jjloyed, that is, individual dispatch, con- 
voy, or other. 

(e) Eequirements as to location of dumps and 

terminals, staging areas, etc. 
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(/) Required route signing and marking to be 

accomplished. 
(ff) Other specific questions as to information 

to be obtained. 
(A) Keconnaissance personnel to be furnished 

all available information pertaining to 

the route (s) to be reconnoitered. 
/. Information to he Obtained hy Traftc Becon- 
naissance. Following are types of information which 
may be obtained by traffic reconnaissance. Very sel- 
dom will all of these items be required from recon- 
naissance parties. 

(1) General route information, 
(a) Location and nature of major routes. 
(&) Location and character of major junctions 

and access or egress routes to the major 

routes being reconnoitered. 
(c) Location and cliai'acter of major road 

blocks, contaminated areas, mines, and 

other potential hazards. 
{d) Location and characteristics of bypass 

routes or detours around congested areas, 

fords, and road blocks. 
((?) Location and characteristics of routes 

that provide maximum protection from 

hostile ground or air attacks. 
(/) Distance between all important points. 
iff) Types of surface and condition of road- 
ways and shoulders. 
(A) Width of roadway and/or number of 

traffic lanes available in each section of 

roadway. 



238658-— 53 13 



187 



■ (i) Limiting physical features (clearance 
heights and widths and maximum allow- 
able loads) of sti'uctures such as bridges, 
overpasses, and culverts. 

(y) ' Maximum gradients of steep hills. 

(k) Road and bridge construction required 
and in progress. 

(2) Dump, terminal, and other facilities. 

(a) Adequate sites for the location of dumps, 
depots, servicing stations, and other sup- 
ply facilities, particular attention being 
given to their access from the major 
routes. 

(&) Evacuation and hospital facilities. 

(c) location and characteristics of tum- 

around facilities, off-road halting places, 

bivouacs, etc. 

(3) Traffic information. 

(o) Traffic density and traffic volume existing 
or anticipated and by which an estimate 
as to military vehicle and tonnage capa- 
bility of the route may be made. 

(h) Variations in traffic flow during particu- 
lar time periods over sections of routes. 
This information may sometimes be ob- 
tained from civil authorities, or by devices 
which automatically count traffic flow in 
relation to time. 

(c) liocation of sensitive points of high traf- 
fic volimie, potential bottlenecks, cross- 
road interference, intersections needing 
control, railroad crossings needing 
guards, defiles needing two-way regula- 
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tion, sections of routes needing patrols, 
etc. 

(d) Existing or needed signal communica- 
tion facilities. 

(e) Existing or needed traffic control devices 
' including signs, route markers, etc. 

(/) Traffic control techniques employed or 
deemed necessary. 
(4) Recomniendations and conclusions. 

(a) A general estimate of engineer work 
needed. 

(b) Recommendations as to traffic circulation, 

possible routings, etc. 

(c) Estimate as to officer and noncommis- 
sioned personnel required for traffic con- 
trol and highway regulation purposes. 

(d) Summary of findings, recommendations, 
and conclusions. 

g. Limitations. Traffic reconnaissance should be 
for the specific purpose of gaining information upon 
which headquarters will base the traffic plan. For 
that reason reconnaissance parties should not nor- 
mally be assigned tasks which would delay or other- 
wise handicap them in their primary assignment. 

Section II. FUNDAMENTALS OF HIGHWAY TRAFFIC 
PLANNING 

130. GENERAL 

a. Only with the cooperation of all elements using 
the liigliways may the traffic authority properly per- 
form its functions of regulation and control. To the 
accomplishment of tliis end it is important that the 
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individnnl commander of a march be familiar with 
the fundamentals of higher level traffic planning. 

h. Knowing the nnniber, nature, and capabilities 
of the highways, and the quantity and nature of that 
wliich is to be moved, the highway transport officer 
ninst phin the nnmber and type of vehicle^ and tmck 
units needed. These plans must consider whether 
tlie sitnation requires vehicles capable of negotiating 
unimpi-oved or poorly constructed roads ov of driv- 
ing off-road over difficult terrain. Must they be 
capable of cross-country movement or will tlie I'oad 
net permit the use of larger vehicles capable of trans- 
porting big loads and thereby conserving road space, 
personnel, and fuel? Plans must be made for tlie 
necessary highway transport pei-sonnel, not only for 
the actual hauling but for command and staff super- 
vision, including highway regulation fnnctioiis. 

c. In planning the location of terminals, depots, 
and dumps, care must be taken that they conform to 
the general traffic circulation plan, that it is prac- 
ticable for vehicles to reach the dumps, or depots, 
even in bad weather, and that there is sufficient hard- 
standing for operation within the installations. 

d. Highway traffic planning is a continning proj- 
ect during the course of an operation. Concurrent 
movements are separated in space by assignment to 
uoncouflicting zones of movement, routes, or traffic 
lanes. Movements can be separated in time by sched- 
uling to avoid conflict. The plan must be adaptable 
to ready modification, expansion, or alteration. 
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131. FACTORS IN HIGHWAY TRAFFIC PLANNING 



Basic factors used in liigliwaj traffic planning liave 
to do with the nnmbeT and types of veliicles which 
may either occupy or move through a segment of 
roadway. Traffic density (vehicles per mile) is the 
space factor and traffic volume (vehicles per hour) 
is the time factor. The use of these two factors is 
related to the time and distance factors used in march 
planjiing, and the foiinula by which they are com- 
puted is somewhat similar. Traffic volume and dcn- 
sitj' are very important in studying highway vehicle 
and tonnage capability, but are only a secondary 
interest to the march unit coimnandcr. He should, 
liowever, be familiar with them in order to fit the 
movement of his unit proj^erly into the ti'affic pattern. 

a. Traific Yolwm€. Traffic volume is fclie nmnber of 
vehicles moving in a specified direction or directions 
on a given lane of roadway that pass a given point 
during a specified period o f time. ( Traffic f,ow. often 
used synonymously, implies volume of vehicles flow- 
ing in one direction only) . 

&. Trwffic Density. Traffic density is the number of 
vehicles occupying a unit length of roadway at a 
given instant. It is usiiallj' expressed in vehicles 
per mile. 

132. TRAFFIC VOLUME 

a. Traffic volume (or flow) is usually expressed 
in vehicles per hour and can be determined by the 
following formula : 

Density X speed = vohune 
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This may also be stated as follows : 

Vehicles per mile (vpm) X average miles per 
hour (mpli) = veliicles per hour (vph). 
b. For planning purposes, when a major portion 
of traffic over a route is organized military move- 
ment, allowance must be made for the time gap 
between march miits and serials. The traffic volume 
of individual march units, because of their internal 
densities, will be higher than tlie average flow over 
a specified lane of the route. Therefore, the average 
volume per lane must be appropriately increased be- 
fore being applied to the flow of march units or 
columns. For adaptation to a specific area imder 
field conditions, it is necessary that time and space 
studies be conducted continuously in order to ari-ive 
at a suitable factor. This study may result in traffic 
volume to which allowances for time gap between 
march imits and serials must be added, or a traffic 
volume whidi includes allowance for time gap be- 
tween mai-ch units and serials. 

133. TRAFFIC DENSITY 

a. Traffic density is usually expressed in vehicles 
per mile and can be determined by the following 
formula : 

Volume -r- speed = density 
This may also be stated as follows : 

Vehicles j)er hour rate of march in miles per 
hour = veliicles per mile. 
i. Any traffic density desired to effect dispersion 
or to maintain maximum capacity of a route may be 
arrived at by another process as iollow^s: 
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One mile (in yards) desired intervehicular 
lead (in yards) = density. 
For example, if, for security reasons, it is desii-ed to 
disperse Tchicles every 100 yards (lead), the density 
established would be : 

1,760 yards ^ 100=17.6 vehicles per mile. 

Section III. TRAFFIC AIDS—MAPS AND SYMBOLS 

134. TRAFFIC MAPS 

a. General. Traffic information presented through 
use of symbols on maps may include the following 
items: 

(1) Road net; adjacent signal communication 
net; connecting or parallel rail and other 
transportation nets. 

(2) Designation by lettering or numbering of 
specific routes. 

(3) Identification of traffic terminals, cities, 
towns, intersections, military establish- 
ments, and important terrain features, 

(4) Eoad data, distances, limitations, etc. 

(5) Direction of traffic movements, lanes, etc. 

(6) Classification of routes. 

(7) Traffic volume, traffic density. 

h. Strip Maps. These maps are particularly use- 
ful to march personnel. They give a schematic pic- 
ture of a route of march and information pertaining 
thereto. When practical, strip maps should be re- 
produced in quantity and supplied to all personnel 
concerned, such as column commanders, control offi- 
cers, trail officers, serial and mai-ch unit commanders, 
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Figure 23. Strip map. 
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vehicle drivers, guides, and escort personnel. A strip 
map is especially neeeded when drivers operate in- 
dependently or when gaps between vehicles are so 
krge that individual vehicles nuty become separated 
from their cohimn. "Wlien strip miii)s cannot be made 
available, march personnel should be provided with 
a list of places through-which they must pass, num- 
bers of highways to be used, and detailed directions 
regarding turns to be made en route (fig. 23) . Strip 
maps need not be accurately, but should be roughly, 
to scale. 

G. Overlays. An overlay a transparent sheet 
used in connectiou with a map, which gives special 
militai-y infonnation not shown on the map. When 
laid over the map on which it is based, the details on 
the overlay will supplement the map. Overlays and 
strip niai)s traced fi'om larger maps are easily re- 
produced in the field and are beneficial in outlining 
the route to be followed on a particular march. They 
may also give location of bivouacs, initial points, 
halts, etc. (fig. 24) . 

d. Trarffic Maps. Traffic maps are used by higher 
headquarters in preparing the traffic plan. Strip 
majis, ovei'lays, and circulation maps may be de- 
rived from traffic maps. The circulation map is a 
type of traffic map. 

e. Circulation Maps. 

(1) Circulation maps are used to indicate a road 
net or system of routes, and necessary in- 
formation and traffic restrictions pertaining 
thereto. 

(2) The circulation map establishes one-way, 
two-way, and alteniating routes of traffic 
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flow. Care is taken to assure that routes 
are available for a circuitous flow in the re- 
quired directions. A one-way route nor- 
mally requires a compensating route in the 
opijosite direction for the return of vehicles, 
and adequate access and egi'ess routes must 
be provided along all routes. '\^Tiere the bal- 
ance between main routes and access-egress 
routes is not maintained, the capability of 
main routes may be limited to the capability 
of the access or egress facilities. 

(3) Circulation maps show such informatiou as 
opeu, supervised, dispatch, and reserved 
routes; limit lines; area boundaries; mile- 
age between important points; bridge and 
other ireiglit limitations; restrictions on 
density, speed, etc; and location of dumps, 
depots, highway traffic control posts, and 
highway regulation points. Road informa- 
tion shown oil circulation maps .upplies 
throughout the length of road between 
points shown by heavy dots or crossbars. 

(4) Circulation maps frequently consist of a 
standard map plus an overlay which to- 
gether give the needed information. In 
some cases the needed informatiou may be 
too much to get on one overlay, in which 
case separate overlaj^s may be used to show 
different types of information (fig. 25). 

135, MAP SYMBOLS 

a. General. The following symbols may be used 
to present traffic information in convenient and con- 
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Figure 25. Traffie circulation tnap. 

cise f onn on MgKway maps. Other map symbols ai*e 

covered in FM 21-30. 

b. Road Classification Symhoh: 

(1) In classifying a stretch of i-oad a rating of 
either good or poor is determined li^depend- 
eiitly for each of the following elements of 
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the road: alinement, drainage, foundation, 
and surface. In recording the ratings, each 
element is symbolized by the first letter of 
tile word denoting it — "A" for alinement, 
"D" for drainage, "F" for foundation, and 
"S" for surface, as indicated in table I. The 
classification also includes sj'mbols pertain- 
ing to the length of the stretch of road to 
which the classification ajjplies, the width 
of the traveled way at its narrowest point, 
and the type of surface material. Table II 
shows these additional sj'mbols. All of the 
road classification information is presented 
in the form of a fraction. Symbols for 
elements rated "good" and symbols for road 
widths and surfaces are placed in the nu- 
merator, while symbols for elements rated 
"poor" and for road lengths appear in the 
denominator. For example — 

"good" elements, road width, surface type 

"poor" elements, road lengtli (in miles) 
The following; 

F W20 bs 

ADS 9.2 mi 
denotes a stretch of road 9.2 miles long and 
20 feet wide at the narrowest jjoint in the 
traveled way, which has a good foundation, 
poor alinement, poor drainage, and a light- 
duty bituminous surface in poor condition. 
(2) Certain temporary or singular data such as 
one clogged culvert or one sharp curve in a 
long length of road sliould not be the limit- 
ing factor for classifying the entire length. 
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Table I. Ratings of Elemenis Used in Road Classification 



Element 


Sym- 


Rating 


bal 


Qood " 


Poor ^ 


Alineinent 


A 


Moderate grades, 
gradual curves, 
adequate sight 
distances." 


Steep grades, sharp 
curves, inade- 
quate sight dis- 
tances. 


Drainage 


B 


Adequate ditches, 
crown or super- 
elevation, with 
adequate cul- 
verts in good 

p/mrltf inn 

UUIi UI LtU till 


Inadequate ditches, 
crown superele- 
vation, or cul- 
verts; culverts 
and ditches 
blnclcprf or ntTipr- 
wise in poor con- 
dition. 


Foundation 


F 


Stabilized, eom- 

pact material of 
good quality. 


Unstable, loose, or 
easily displaced 
material. 


Surface. -- 


S 


bumps, or ruts; 
pavement, if 
present, free 
from e.\eessive 
cracking. 


Potholed bunmv 
or rutted; pave- 
ment bad ly 
cracked. 







' If the rating is "goodi" tbe symbol will be placed in the numcrator of the 
fraction. 

» It the rating Is "poor," the symbol will bo placed In the denominator of the 
fraction. 

' Moderate grades are fi percent or less steep grades more than fl percent. 
Gradual curves have ISO-loot radius or more, sharp carves have less than 1%-foot 
radius. 



200 



Table II. Symbols for Length and Width of Road and for 
Types of Road Surfaces 



Symbol 


Mcaninf? 




LENGTH AND WIDTH 


mi 


Preceded by numeral indicates length of the road 




in miles between two points identified by dots 




on the map or overlay. 


W 


Followed by a numeral indicates width in feet of 




the traveled way at the narrowest point. 




TYPE OF SURFACE 


k 


Concrete. 


bt 


Bituminous pavement, heavy duty." 


bs 


Bituminous surface treatment (except on concrete, 




brick, or block pavement), bituminous stabilized 




Sand or gravel, or other bituminous type suitable 




only for light duty.- 


br 


Granite cube, stone block, or clay brick pavement. 


m 


Crushed rock, macadam, or coral. 


g 


Gravel. 




StabiUzed soil, aand-clay, shelt, cinders, disin- 




tegrated granite, or other select material. 


ea 


Earth. 


XX,... 


Other types not itemized above. See reconnais- 




sance notes for complete description. 



• Flexible pavemeiit on a base ootirse and subgrade capable ot carrying contin- 
uous heavy-duty trefflc. 

> An Initial course less tban I Inch tliick is considered a bituminous surface 
treatment mtber than a pavement. 
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but should be noted in an appropriate man- 
ner with complete description. 

c. Bridge Symlols. (See fig. 26.) Bridge in- 
formation is sliown by a symbol sucli as : 

wis 

40 

Clr 14 CI 1^ 

Wl8 Indicates the width of the bridge curb 
to curb — in this case 18 feet. 

Clr 14 Indicates the overheiid clearance of the 
bridge in feet — in this case 14 feet. 
"When the clearance is unlimited, the 
symbol Clr 00 is used. 
40 Indicates the weight class of the bridge 

^ 20 length of critical span. In this 

case, the weight class is 40 tons, and 
the length of the critical span is 20 feet. 

d. Trafjie Symboh (FM 21-30). Special traffic 
data may be abbreviated on maps in snch a manner 
as to indicate a ratio of traffic density, speed, and re- 
sulting traffic volume or flow (pars. 132, 133). This 
combined symbol usually indicates the average speed 
and density and the resulting volume on a particular 
segment of roadway. However, it may be used to 
prescribe rates when so explained in marginal notes. 

(1) The symbol for volume of traffic on two 
lanes of a roadway with traffic moving in 
both directions is given below: 

D60 ^» 

D60 Indicates an average density of 60 
vehicles per mile. (If density is 
prescribed, it normally indicates a 
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Figure 26. Oeneral i-oad and Ir'nUje information which can 
fie ihown by stimhols. 



minimum which must be main- 
tained.) 

S25 Indicates an average speed of 25 miles 

per hour. (If speed is prescribed, it 
normally indicates a maximum which 
must not be exceeded.) 
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Vl,600 Indicates the average traffic volume 
of 1,500 vehicles per hour resulting 
from the other two factors. (If 
volume is prescribed, it normally 
indiciites that an established I'atio 
of density to speed must be main- 
tained.) 

(2) The symbol for flow of traffic in one direc- 
tion on a single lane of the same roadway 
is as follows: 

D30 Note that density has been reduced by 
one-half so as to indicate 30 vehicles 
per mile on a single lane of the 
roadway. 

S26 The speed remains the same, I'egardless 
of the number of lanes. 

F760 Indicates an average traffic flow of 760 
vehicles per hour in a given direc- 
tion on a single lane. Note that 
traffic flow on the two-lane route re- 
sults from dividing the volume by 
the number of lanes — in this in- 
stance, flow is one-half the volume. 

Section IV. SIGNING AND MARKING ROUTES 

136. IMPORTANCE 

a. Traffic signs and markings are invaluable for 

orderly and safe circulation in the road net. How- 
ever, their purpose is accomplished only if such de- 
vices are properly employed and uniformly under- 
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stood. Improper practices on the part of those re- 
sponsible for erecting signs and markers and inade- 
quate training of drivers in recognizing the meaning 
of signs defeat the intention of route signing and 
marking, and hinder the flow of traffic. 

b. Proper standardized traffic devices prevent in- 
dividual vehicles or units from getting on the wrong 
route. Such devices indicate one-way routes; sliow 
speed limits and other regulations; prevent accidents 
by giving warning of conditions ahead; and mini- 
mize the need for guides and information stations, 
thei-eby conserving personnel. 

137. EFFECTIVE USE OF TRAFFIC CONTROL DEVICES 

The following essential factors require careful at- 
tention on the part of the agency erecting traffic con- 
trol devices : 

a. Jmtification, Installation of signs or other de- 
vices must be kept at a required minimum. Excessive 
use of signs detracts from tlie conspicuousness of im- 
portant signs and often causes them to be overlooked. 

6. Vrnfo-t-mity. To facilitate recognition, signs 
and markings must be of standard design. Uniform- 
ity involves adherence to standard size, shape, colors, 
wording, and symbols. Important features of the 
uniform standards are sign shape and color com- 
binations. 

c. Location. Devices must be placed where they 
can be observed iu time to permit compliance. 

d. Position. Signs should be mounted close 
enough to the roadway to bo conspicuous, but not so 
close as to be likely to be struck by passing vehicles. 
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They should be installed where they will not be ob- 
structed by imdergi'owth, branches, and buildings. 
At no time should unit signs be placed on tlie same 
mounting as general traffic signs. Traffic signs serv- 
ing the greatest number of people should be given 
prefei'eiice as to location and visibility. 

e. Legibility. Words and symbols should be large 
enough to be read with ease. Wording should nor- 
mally be limited to not more than four words to as- 
sure ready comprehension. 

/. Color. Color combination and type of paint 
must be selected with care. Esperieuce has shown 
that a flat, nonglossy paint is preferred to enamel. 
Bright lemon yellow contrasts best with black on 
warning and caution signs, and has highest visibility. 

g, AcGiimcy. All signs and markers should be 
accurate, indicating exact condition. If a sign states 
that the speed limit is 15 miles per hour, then it 
should mean that a 15 mile per hour speed limit 'will 
he enforced. The warning "sharj) curve" on a sign 
should indicate a sharp curve and not a gradual one. 
Use of signs which are not accurate causes drivers to 
have little resjiect for the signs and to disregard 
them. 

h. Maintenance. Signs must be cleaned, rein- 
stalled, replaced, and repaired promptly when 
necessary. All obsolete signs must be promptly 
removed. Provision must be made to prevent dam- 
aging, defacing, altering, or removing current signs. 

138. SECURITY 

a. It is occasionally advisable to remove all signs 
and markings which may aid the enemy. However, 
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care should be taken tliat removal of signs and mark- 
ings does not hiindicap our own and allied foixses to 
a greater extent than it does the enemy. 

6. It must also be remembered that signs which 
give the location of units and installations, while 
very helpful to those who must reach that unit, may 
also be read by enemy iigents. The use of such signs 
must be determined by existing conditions and must 
be subject to oi-ders of the commander concerned. 

139. RESPONSIBILITY FOR POSTING OF SIGNS 

The general responsibility for posting of signs and 

markings lies with the engineers, who procure or 
construct and erect all signs except those for tem- 
porary i-ontes and traffic conti-ol ; with the provost 
marshal, who prepares and posts route markings and 
traffic control signs for temporary routes or use; and 
with conuuaiiders concerned who always have a re- 
sponsibility iiilierent to their command functions. 

140. STANDARD MILITARY SIGNS 

a. Military forces normally observe and ninkeiise 
of existing road signs in an area, and it is important 
that military drivere be familiar with the standard 
traffic devices of the United States (fig. 27) and of 
foreign countries (par. 146) where military opera- 
tions may be conducted. However, there are many 
occasions when a militaiy force must prepare and 
erect its own route signs and markers. 

h. The US, British, and Canadian Armies have 
agreed on a standard system of military route sign- 
ing for use wherever the existing devices are inade- 
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tRICHMONDIS 
^DAYTON 7 
SALEM 26 



JUNCTION 



C. GUIDE SIGNS 

Figure 27. Examples of gtandard V8 sigm. 

qtiate or lacking. This system does not differ radi- 
cally from standard US practice; it consists of 
regulatory signs {combining US regulatory and 
warning signs) and guide signs. 

(1) Regulatory sigm. Regulatory signs con- 
trol the movement of traffic as directed by 
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authority or call attention of drivers to 
hazardous- conditions on or adjacent to a 
road. The basic sign is a yellow, diamond- 
shaped sign with legend or- symbol stencilled 
in black. Some samples of regulatory 
signs are given in figure 28. Special types 
of regulatory signs are the "railway cross- 
ing stop" sign and the "stop" sign as given 
in figure 29. 




Figure 28. Joint V8, Urltish, Canadian regulatory signs. 



^ <3> 

Figure 2,9. U8, Itritisli, Camdian special regulatory sigm. 

(2) &uide signs. Guide signs direct drivers to 

places, indicate distances and directions, 
and furnish other type information. The 
basic sign is a white square or rectangle with 
legend or symbol stencilled in black. Some 
samples of guide signs are given in figure 30. 
An important special type of guide sign is 
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the British "directional disc" which may be 
used ill conjunction with otl»er signs or on 
the face of a "guard himp'' placed beside the 
road. TliG arrow may be turned in different 
positions to indicate directions. For ex- 
amples of tliis type see figure 31, 
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Figure SO. VH, British, Canadian guide signs. 
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Figure 3J. BiitUh directional discs. 

141. UNiT INSTALLATION SIGNS 

a. A standard design for unit name signs should 
be prescribed in aJl theaters or other area commands 
in order to achieve uniformity and to facilitate recog- 
nition. Units should be forbidden to install on roads 
any signs wliich do not conform to tlie prescribed 
standard design. 

b. Unit name signs should be installed only at the 
location of the unit and at the junction of the access 
road, if any, with the nearest main road. 

<?. In areas containing a number of units in bivouac 
or quarters, unit name signs should be erected on sign 
ladders provided at rojid junctions. In the absence 
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of these devices, signs should be erected in a neat 
manner on existing posts, poles, etc., or on mountings 
provided by units themselves. They ghovikl not be 
affixed to any special mountings ]irovided for traffic 
control signs, nor in such a way as to obscure such 
signs. 

d. Unit commanders are responsible for the prompt 
removal of their signs upon changing locations. 

142. UNIT GUIDE SIGNS 

a. In the conduct of inarches temporary nnit signs 
may be used in a similar manner to guides. They 
should be posted by any advance detachment preced- 
ing the column and should be taken up by a trail 
party immediately after the entire column has passed. 

h. Shnilar temporary signs may be used at re- 
lease points to direct march units of a column into 
their respective areas or bivouacs. 

143. MARKINGS 

Traffic markings are devices, lines, patterns, words, 
or colors embedded in the surface or applied on or 

attached to the pavement, curbing, or adjacent ob- 
jects. They are officially jjlaced for regulating, 
warning, or guiding traffic. 

144. SIGNALS 

Traffic signals are any devices having moving parts 
or using light which flashes or otherwise warns or 
directs traffic to take some specific action. 
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145. TRAFFIC ISLANDS 

Traffic islands ai-e areas within a roadway from 
which vehicle traffic is intended to be excluded, as 
well as areas at tlie approaches thei-eto occupied by 
■warning devices. 

146. INTERNATIONAL SIGN SYSTEM 

Foreign traffic control devices, especially signs, 
have been standardized to a considerable extent in 
many Enropean countries and elsewhere throughout 
the world. It is therefore desirable that military 
drivers in areas employing the intei national system 
be familiar with its application. The international 
system (fig. 32) of road signing includes three classes 
of signs — danger signs, signs giving definite instruc- 
tions, and signs giving indications only. These 
correspond to the three types of United States 
signs — ^warning, regidatory, and gnide, respectively. 



DANGER PROHIBITED INFORMATION 




(SLACK) <RED) (SLUE OR OTHER) 



GIVE RIGHT-OF-WAY DIRECTION TO FOLLOW 



LOCATION 





GENEVE 



(BLACK) (GLUE) (BLUE OR OTHER) 

Figure SS. Standard intermtional sign system. 
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CHAPTER 10 

HIGHWAY REGULATION AND TRAFFIC 
CONTROL 

Section I. GENERAL 

147. MILITARY TRAFFIC MANAGEMENT 

The general control of movement of military per- 
soni^e! and supplies may be divided into separate 
functions as follows: 

a. Command detenmination of priorities of move- 
ment that ]3ersonnel and supplies will have over lines 
of communications. 

h. Movement control exercised over renting and 
movement of personnel, troop units, and supplies 
over lines of communications. Movement control 
specifies what is to be moved, when it is to be moved, 
where it is to be moved, and which transport service 
will be used (water, land, or air), but not how the 
transport service conducts the movement. 

c. Regulation is concerned with the planning, rout- 
ing, scheduling, and directing of the use of travel 
ways to utilize transport equipment and facilities 
most effectively. The transport service specifies how 
the operation will proceed. 

d. Traffic control is the enforcement of rules of 
the road, traffic regulations, and road discipline, in- 
cluding point dii-ection of truffic on highways. Traf- 
fic control is performeil by military police. 
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148. THE TRANSPORTATION OFFICER 

The transportation officer is the staff officer re- 
sponsible for technical supervision of the transpor- 
tation service required by the commaucL 

149. REGULATION AND CONTROL OF HIGHWAY 

TRAFFIC 

a. Two forms of control, organizational and area, 
are exorcised to insure that higlnvays are used most 
eflFectively and efficiently. 

(1) Organizational contiol is exercised by the 
commander of the unit passing over the 
road to insure that roles of the road and 
traffic and other regulations as pi'escribed 
by higher headquarters are followed. With- 
in limitations prescribed by higher head- 
quarters, this control includes fixing the 
speed, spacing, and routing; adhering to 
schedules; enfoi-cing discipline, local secu- 
rity, etc. 

(2) Area control is exercised over highway 
traffic moving within or through a given 
area and consists of those laws, ordinances 
and regulations established over a road net 
which are external to tlie control of the 
organization moving over the routes. Di- 
rectives of the area must conform to those 
of higher authority and, in the case of dis- 
patch or reserved routes passing through an 
area, control is \'ested in the command em- 
bracing the entire route. 
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i. Successful highway movement requires close 
cooperation and intejrrntion of the following activi- 
ties: 

(1) Highwaj' regulation is a Transportation 
Corps responsibility, except when there is 
no transportation section of the staff in 
which case it is the responsibility of the 
officer' chaiged with stalf sni^en/ision of 
tfiuisportation matters (i. c, G+, S4). It is 
mainly concerned with making fullest use 
of available highway facilities and thetrans- 
])ort conveyances moving over highways. 

(2) Military traffic control, a Military Police 
Corps responsibility, is primarily concerned 
with the control of vehicular, animal, and 
foot movements over roadways, or in areas 
where vehicles move, to facilitate the safe 
and co3itinuous flow of traffic in conformity 
with military requirements, inclxiding the 
highway regulation plan. 

(3) Road maintenance and construction is tlie 
responsibility of the Corps of Engineers, 
which effects the necessary road and bridge 
i"econnaiss!ince and classification; prepares 
road maps; and performs necessary con- 
struction, repair, and maintenance of roads 
and bridges. 

(4) Signal communication is the responsibility 
of tlie Signal Corps, which provides the 
essential communication services (by tele- 
phone, teletype, radio, etc.) necessary for 
efficient centralized management of high- 
way traffic. 
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(5) Automotive maintenance support is the re- 
sponsibility of the Ordnance Corps, which 
provides third and higher echelon service 
aud repair in support of the operating units. 

(6) Pi-Qvision of fuel, oil, and lubricants neces- 
sary for the operation of vehicles is a re- 
sponsibility of the Quartermaster Corps. 

(7) Other technical services play a part by pro- 
viding personnel, supplies, aud facilities. 

150. CONTROL CLASSIFICATION OF HIGHWAYS 

Highway routes are ckssified in accordance with 
the degi-ee of higlnvay regulation and/or conti-ol 
that may be necessary. 

a. Open Routes. An open route is a roadway over 
which only a mininmm of supervision is exercised. 
Ordinarily, supei vision on an open route is limited 
to control of traffic at intersections, and to the pro- 
vision of necessary traffic signs and markings. Con- 
trol on such a route is similai- to civilian conti ol over 
local country roads canning a small traffic Sow, 

i. Supervised Routes. A supervised route is a 
roadway over which limited control (by means of 
traffic posts, traffic patrols, or both) is exercised by 
military police. Small units are ordinarily allowed 
to use a supervised route without prior correlation 
of individual march schedules, but time of access to 
the TOute may be regulated at control posts in con- 
formity with tlie traffic situation. Control on a 
supervised route is somewhat similar to the civilian 
control normally exercised over primary highways. 

c, Dispatch, Routes. A dispatch route is a road- 
way over which full control, both as to priorities of 
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use and the scheduled movement of traffic in time and 
space, is exercised. Both higliway regulation and 
highway traffic control are exercised on dispatch 
routes. The operation of such a route is somewhat 
similar to that of a railroad. 

d. Reser'Ved Routes. A resei'ved route is one that is 
set aside for the exclusive use of a designated unit or 
specified type of traffic, or for otiier specific pur- 
poses. When reserved for a specific unit, the com- 
mander of that unit decides tlie degree of regula- 
tion and control which will be exercised. It may or 
may not be operated as a dispatch route. 

Section II. HIGHWAY REGULATION 

151. GENERAL 

{FM 100-10) 

a. The rapidity with which tactical situations 
change in war makes it necessary to keep all con- 
voys in hand so that the routes, schedules, and des- 
tinations may be changed at any time to meet new 
situations. It is evident that exact routing and 
scheduling cannot be maintained over convoys if 
troops, civilians, refugees, and other casuals are 
permitted to occupy road space on the same routes at 
will. Therefore, to prevent conflict and confusion, 
it is necessary that movements over highways be 
regulated by one agency, or that tlie actions of agen- 
cies concerned be well coordinated. 

h. Highway regulation is the planning, routing, 
scheduling, and directing of the actual use of high- 
ways by vehicles, personnel afoot (including troops, 
refugees, and other civilians), and animals, so as to 
meet operational requirements. This fimction in- 
cludes ; 
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(1) Preparing highway regulation standing 
operating procedures (SOP) and/or truific 

plans. 

(2) Selecting routes necessary to implement 
such plans. 

(3) Planning the nature and size of convoys. 

(4) Making march graplis from which to de- 
velop and follow schedules covering all con- 
voys or other units moving over dispatch 

routes. 

(5) Keeping every serial constantly in hand 
through a system of highway regulation 
points (HRP) located strategically along 
the route. 

(6) Recording the actual progress of each serial 
on graphs or otherwise. 

(7) Revising schedules and routes to meet 
changes in priorities or destinations made 
necessary by orders, changes in tactical sit- 
uation, failure to adhere to schedule, enemy 
action, etc. 

(8) Regulating highway traffic over routes un- 
der supervision, as may be required. 

<?. Highway regulation is essential for three rea- 
sons: to implement the movement control program; 
to avoid congestion and conflict of traffic; and to 
keep serials constantly in hand so that their orders 
may be changed at any time to conform to changes 
in the tactical situation with consequent changes in 
destination, routing, and priorities. Highway regur 
lation is applied only to the degree which will assure 
an orderly and effective flow of supply and personnel, 
and in such a way as to aid the movement control 
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program and meet the priorities establislied by the 
responsible commander, 

152. ORGANIZATION FOR HIGHWAY REGULATION 

a. Highway legiihition on a given route or net- 
work must be a centralized function. A highway 
regulation office is normally established within the 
command as jjart of the highway section of the trans- 
portation staff. This office is a staff agency of the 
commander concerned and works in close coopera- 
tion with other agencies of the stafi' to effect the will 
of the conmiaiidei-. 

J. However, there are important exceptions to the 
above practice. They are as follows: 

(1) When the connnnnicatioiis zone is not 
divided into sections and the respective 
chiefs of sei'vice are charged with the con- 
duct of all operations of their sei-vices 
throughout the connnunications zone (par. 
226, FM 10()-10), the communications zone 
chief of transportation exereises highway 
regulation for the communications zone 
commander. 

(2) When an hitersectioual highway service is 
created (par, 23, FM 100-10), the com- 
munications zone chief of transportation 
exercises highway regulation through the 
commander of that service. 

(3) Wlien a route is reserved for the use of a 
single unit, such as a division, corps, or 
anny, or for an express operation by a high- 
way transport service, the commander of 
the operating unit exercises such regula- 
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tion as he deems necessary. He decides on 
tile nature and degree of supervision over 
the assigned route, and exercises that super- 
vision. 

(4) When highway triinsport nnits of the com- 
munications zone deliver supplies to in- 
stallations in iii-my rear areas, highways used 
for such purposes are regulated as ordered 
by the theater commander, or in the absence 
of such direction, as agreed between tlie 
army and communications zone com- 
manders. Kesponsibility for regulation on 
such highwaj'S may be given to the com- 
mander of the communications zone, or ad- 
vance section, or of the bighway ti'ansport 
unit opejrating the haul. 

153. HIGHWAY REGULATION POINTS 

Highway regulation points are set up along dis- 
patch routes to transmit orders and report progress 
of serials. The number of points required on a route 
depends upon the road net, the situation, the volume 
of traffic, and/ or the degree of regulation necessary. 
Personnel of higlnvay regulation points work in 
conjunction with military pohce manniug traffic con- 
trol posts. As each convoy or other scheduled move- 
ment passes a highway regulation point, the infor- 
mation is telephoned, radioed, or teletyped to the 
highway regulation office whei-e the actual progress is 
plotted. Ho\vever, when security or overloading of 
communication facilities makes it advisable, the reg- 
ulation points may report only those serials which are 
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off schedule, and it may be assumed that tliose not re- 
ported are on. schedule. The first method is surer and 
is preferable, but in either case the highway regula- 
tion officer knows where each serial is and has the 
over-all picture of traffic moving over the supervised 
network. If a serinl is late, lieadquarters issues new 
orders to prevent it from jauniiing up tlie entire 
schedule. If the tactical situation changes so as to 
require some diversion of serials or changes in ])ri- 
orities, the highway regnlution office knows just where 
the serials can be intercepted so that new instructions 
reach them through the regulation points without 
delay. Thus, the entire movement is kept constantly 
in hand. 

154. STANDING OPERATING PROCEDURES AND 
HIGHWAY REGULATION ORDERS 

a. General. Motor marches and convoys over dis- 
I)atch routes nonn ally move under orders of superior 
authority and are governed thereby. Details which 
concern one unit only, such as its time schedule, are 
included in orders issued to that unit. Standing op- 
erating procedures which apply to all units are 
attached. 

&. Standing Operating ProceduTe. Standing op- 
erating procedures are orders which govern the rou- 
tine procedure to be followed. Standing operating 
procedure governing highway i-egulation must be 
based upon the current features of operation the 
commander desires invoked. It must be flexible; 
must provide for operational requirements; must be 
capable of implementation; and must conform to the 

HI 



general traffic affecting the area in which the route 
concerned is included. It includes particulare ap- 
plicable to all movements made over the dispatch 
route. For example, it may ii\clude inf onwation con- 
cerning the following: 

(1) Route or routes. 

{a) Description and general limitations of 

the rout* with references to applicable 

traffic plan. 
(&) Location of highway regulation points 

and military police traffic control posts. 
(<?) Location of terminals, transfer points, 

depots, dumps, etc. 

(2) Organisation of serials. 

(a) Type of march (open or close column, 
etc.), 

(6) Intervehicnlar gai)S, leads, or speed- 
ometer multiplier. 

((?) Interserial time leads. 

(<?) Control measures required (use of 
guides, flags, markings, etc.). 

(3) Rates and speeds, 
{a) Kate of march. 

(5) Maximxun pennissible speed. 

(4) Convoy oferaMort. 

(a) Checking in at highway regulation point. 
(S ) Frequency a nd (hiration of halt-s. 
{c) March discipline. 

{d) Special rules of the road (if any), such 

as passing of convoys, 
(e) Driver relief. 
(f>) Semnty, 
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(a) Passive security measures (camouflage, 
minimum gaps, restrictions on use of ra- 
dios, lights, etc.) . 

( 6 ) Action in case of air or other attack. 

(o) Prevention of pilferage. 
( G ) Su pplies and ma in ten a n oe. 

(a) Maintenance, including emergency repair. 

(b) Disabled vehicles. 

(c) Fuel and oil. 

(tiE) Rations and messing. 

(e) Casualties. 
(7) Other. 

(a) Communications. 

(&) Eepoi'ts and reporting procedure. 
c. Highway Regnlation Orders. Highway regula- 
tion orders emanate from and are issued in the name 
of the responsible commander. Highway regulation 
orders allocate road space, prescribe routes, and give 
time schedules and special instructions to each serial 
operating over dispatch routes. They may include 
standing operating procedure but it is more practical 
and economical to give the details which are peculiar 
to each serial in a separate highway j-egulation order, 
and to attach the applicable published SOP. These 
orders cover all marches over dispatch routes in ac- 
cordance with priorities established by the command. 
For example, a troop movement may be ordered over 
a dispatch route supervised by a higliway regulation 
office. Such a troop movement is given the priority 
oi-dered by the appropriate commanding general and 
is routed and scheduled accordingly. The highway 
regulation office must adjust other routings and 
schedules to meet that priority. 
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d. March Orders. March orders are those orders 
issued by the coinmnnder of the unit making a march 
and giving only the details of the inarch of his unit. 
They may or may not be required to sup])lement high- 
way regulation ordei's. See i)aragraphs 177-180 re- 
garding march orders and maroh tables. 

155. HIGHWAY PRIORITIES 

a. Priorities for use of the highways establish, in 
order of time, the precedence of troop movements 
and movements of cargo. The fixing of priority is 
a command function based upon tactical and admin- 
istrative requirements. 

6. Highway movements in progress at a particular 
time may or may not correspond to the established 
priorities. There may, for exam])le, be oppoi-tiinity 
to send out a convoy ahead of a priority movement 
which has been delayed. However, if the priority 
move catches up, the otlier convoy may have to be 
held en route to let it pass. Priorities may be revised 
at any time, and movements in progress may have 
their orders changed to effect new priorities. 

c. It is impossible to standardize priorities which 
apply in all situations. For example, it may be more 
urgent to supply ammunition or gasoline to forces 
actively engaged than to give them reinfoicements. 
With this qualification, the following general prior- 
ities for highway regulation are normally applicable : 

(1) Equipment proceeding to remove a traffic 
obstruction. 

(2) Tactical movement of troops. 

(3) Ambulances. 

(4) Wire patrols and construction crews. 
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(a) Supply convoys. 

(6) Casnal aclmiiiistrative traffic. 

d. Isolated vehicles of troop commanders, staff offi- 
cers, and messengers are normally allowed freedom 
of movement. 

156. HIGHWAY REGULATION SCHEDULES 

a. Highway regulation schedules are the means of 
assigning routes, making a time apportionment of 
roadway use, meeting priorities, coordinating arrival 
and departure, preventing traffic congestion, control- 
ling average speed, and limiting densities. 

i. Schedules are of several types as follows: 

(1) Infiltration. A vehicular dispatch rate as- 
signed to a unit for use during a specified 
period by whicli vehicles of the unit, either 
singly or in small groups, are permitted to 
proceed to their destination at prescribed 
time periods is an infiltration schedule. Ex- 
ample: Two vehicles are dispatched every 
0 minutes for the first hour and tliree every 
10 minutes the second hour. 

(2) Location. The apportionment of time to 
different movements at a location, such as 
an initial point, an intersection, terminal, or 
traffic bottleneck is a location schedule. Ex- 
ample: Northbound movements proceed 
through a defile every even hour and south- 
bound every odd hour. 

(3) Column. The designation of successive ar- 
i-ival and/or cleariince times for successive 
columns or serials at a specific point on a 
ronte is a column schedule. Example: 
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Schedule of serials past Point "X" (time 
cleared)— Serial A, 0819; Serial B, 0923; 
Serial C, 1057. 

(4) Route. The apportionment of time to dif- 
ferent movements along a given route is a 
route schedule. Example: Schedule of 
Serial A along a route (arrivals) — ^Point X, 
1325; Point Y, 1403; Point Z, 1752; etc. 
Boute schedule combined with column 
schedule ((3) above) is usually used in regu- 
lating movements over dispatch routes. 

(5) System, A composite schedule for time 
and space control of all important move- 
ments on a given road net is a system sched- 
ule. Table III illustrates such a schediile. 

0. The need for detailed scheduling by the unit 
conducting the march is indicated in pertinent or- 
ders. When time limits for completion of the march 
are the only instructions in such orders, units pre- 
pjire their own detailed schedules within these time 
limits. 

1S7. CLEARANCE FOR DISPATCH ROUTES 

a. Movements over dispatch routes may be given 
clearances by the appropriate highway regulation 
office. Normally the clearance will have beeu ar- 
ranged by headquarters ordering the movement, and 
no action by the unit conducting the marcli will be 
i-equired. However, smaller movements and those 
made independently of the higher command may re- 
ceive clearances by furnishing the highway regula- 
tion office the necessarj' information, which may in- 
clude the following ; 
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Table III. System Schedule, a Composite Schedule for a 
Road Net 





SCHEI 


ULE 174 -- NORTH 
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to 
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Open 
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See Schedule l?) 


by UP Patri»l 
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Irtlnf. Dir. 


lODQ 
to 
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to 
tZS9 




Open 
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RiitrvctI 
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■/ iDdlcalM period of accca. aad must be suppleiAente d by detailed .chedule.^ 
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( 1 ) Headquarters requesting clearance. 

(2) Name of convoy commander. 

(3) Unit to move. 
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(4) Authority to move. 

(5) Total mnnbei' of vehicles. 

(6) Size aiKl luunber o^ murch uints. 

(7) Size and miinbei- of serials (if applicable), 

(8) Gross weight of heaviest vehicle in column. 

(9) Location of unit. 

(10) Destiiiiitioii. 

(11) Time and date of movement. 

(12) Route desiml. 

(13) Speed at -which the clement cun move. 

h. Tlie clearance for a specific move may be the 
inclusion of thiit unit in the scliedule foi' the pai-ticu- 
lar dispatch route. A copy of this schedule accom- 
panying the unit's orders will be the unit connnand- 
er's authority to use the route at the time and within 
the limits sjjecified ; the unit's schedule will be ex- 
tracted from the general schedule. 

Section III. HIGHWAY TRAFFIC CONTROL 
158. GENERAL 

a. Traflic control personnel keep traffic moving in 
confoimity with the traffic plan. Under organiza- 
tional control, these personnel i^ormally consist of 
details from the organization involved. 

6. The training and equipment needed for traffic 
control ai-e covered in detail in FM 19-6, FM 19-10, 
ami FM 19-25. All drivers should be familiar with 
tlie signals employed by military police as described 
in FM 19-25. Paragrajjhs 159 and 160 discuss some 
of the move importvmt asjjects of traftic control appli- 
cable to the proper conduct of motor marches and 
convoys. 
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159. CIVIL LAWS AND ORDINANCES 



Except when military necessity requires contrary 
action, it is general policy to conform to ail laws and 
ordinances when in the continental United States or 
in territory of friendlj' nations. However, this does 
not prevent arrangements being made with civil 
authorities which permit motor march units and con- 
voys to run tliroiigh red lights, or otherwise disre- 
gard usual civilian law and regulation when ade- 
quate safeguards, such as police escorts, have beeu 
provided. 

160. AUTHORITY OF MILITARY POLICE 

a. The provost marshal exercises highway traffic 
control through military police, whose specific func- 
tions include the following : 

(1) Enforcing applicable rules for safe driving, 
speed, spacings, bliickout measures, local 
rules of the road, etc. 

(2) Point control at road intersections, defiles, 
bottlenecks, etc. 

(3) Keeping unauthorized traffic off dispatch 
or reserved routes. 

(4) Reducing traffic conflicts which may occur 
even on dispatch routes. 

(5) Effecting emergency adjustments to the 
traffic circulation and control plans and at- 
tempting to restore the schedules with the 
least delay. 

(6) Preventbig pilferage, straggling, and other 
infractions of discipline. 
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(7) Providing road patrols and escorts. 

(8) Giving information, local directions, etc. 

b. Military police are empowered to take such ac- 
tion in traffic matters as may be necessary to enforce 
existing orders and regulations. They are em- 
]iowered to direct traffic in emergencies and in the 
absence of specific regulation, but the action of mili- 
tary police must normally be designed to restore and 
maintain au orderly traffic flow in accordance with 
prescribed schedules and routes. Kouting and sched- 
uling on dispatch routes are functions of the high- 
way regulation office of the ajipropriate commander. 
Tile military police function is to aid in carrying out 
highway schedules and routings; rerouting and re- 
sclieduling wiU be done only in emergencies and will 
be followed by a report to higher headquarters indi- 
cating the emergency faced, the action taken, and 
requesting further instructions. 

c. While it is of the utmost importance that each 
column, serial, convoy, or march unit commander ob- 
serve all orders issued as part of the necessary ex- 
ternal control, it is equally important that sucli com- 
manders realize tlieir respective responsibilities and. 
that they do not pennit unauthorized pei-sons to 
change the schedules or routings prescribed by higher 
authority. The convoy or march unit commander is 
responsible for adherence to his prescribed routing 
and schedule. On the other hand, military ]:)olice 
must take action required to meet unexpected emer- 
gencies. If the military police issue instructions con- 
trary to the prescribed routing and schedule it should 
be done so far as practicable, in coordination with 
the appropriate higliway regulation office. 
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d. On dispatch routes, any emergency action taken 
should be referred to the nearest highway regula- 
tion point in order that the point may acquaint the 
highway regulation office with the situation, and 
enable that office to revise the existing plans so as to 
meet the situation and keep the organized traffic plan 
in effect. 

161. TECHNIQUES OF TRAFFIC CONTROL 

The three control techniques are point control, 
patrols, and escort. A combination of point control 
and patrols is normally used in area control. Escorts 
are used in both area contro! and in conjunction with 
organizational control. Point control makes use of 
fixed traffic control posts at road intersections, de- 
files, and other bottlenecks. Traffic control by patrol 
makes use of motorized personnel who travel the 
roads between traffic control posts. Traffic control 
by escort makes use of motorized personnel who 
precede and/or accompany the march and regulate 
ti ftflic at successive poi nts of conflict. 

162. COLUMN PASSAGE 

a. Traffic rules regarding overtaking and passing 
of vehicles apply generally to columns. However, 
where priorities and schedules are in effect only a 
column of higher priority will pass another. Prior 
arrangements should be made for all passing opera- 
tions. Coordination with the comnninder of the 
overtaken column should be effected before passing is 
begun. Control personnel at the head and trail of 
the slower or halted colunui not to facilitate the pass- 
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iiig operation, or to prevent it, when passing is un- 
safe. AVhen the lane to be used for passing is known 
to be clear, or when conflicting traffic has been held 
back by a guard, the trail officer of the slower or 
halted column signals the faster column to move 
by. When the last element of the faster column has 
cleared the head of the column being passed, noimal 
operations are resumed. Passage of cohunns should 
be made at suitable jjrearranged locations and, when- 
ever practicable, during a scheduled halt of the 
slower column. 

6. On roads of two lanes with traffic in opposite 
directions, control personnel of the passing cohimii 
are re.sponsible that all vehicles are cleared from the 
counterflow lane before passing is begun, regardless 
of whether assistance is obtained from the column 
being passed. 

c. When any column contains vehicles of unusual 
length, it may be necessary to post guards' at curves 
to prevent conflicts resulting from the rear sweep 
of these vehicles during the passing operation. 
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PART FIVE 

CHARACTERISTICS OF PERSONNEL AND 
SUPPLY MOVEMENTS 

CHAPTER n 

PERSONNEL MOVEMENTS 

Section I. DISTINCTIVE CHARACTERISTICS 

163. GENERAL 

a. Since it is norninlly desirable that troop units 

be kept togetlier, motor columns transporting per- 
sonnel are often larger than supply convoys, which 
may more readily operate as small march units or 
seriaJs. However, while coliinuis of a tactical troop 
movement are often nuich longer than those of 
supply convoys, they are nevertheless broken down 
into march units corresponding as closely as prac- 
ticable to the smaller, units making up the troop 
organization. 

h. Two units — the unit being transported and the 
truck unit furnishing the transportation — are fre- 
quently involved. It is therefore essential that the 
fu2ict20iis of and the lestrictions on each be clearly 
delineated and that command resijonsibilities be un- 
derstood and observed. 

c. Where personnel are being transported, some 
of them may be detailed to guide, guard, reconnais- 
sance or security duties. This presents a command 
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problem in the delineation of responsibility for con- 
duct of the movement (par. 164). 

d. It is of utmost importance that officers of all 
troops have knowledge of the general principles of 
highway transport movement. Movement by high- 
way, like that by rail, nmst operate under a thor- 
oughly coordinated system. The effectiveness of 
troops depends not only on their own movement but 
also on the movement of supplies. 

1^4. COMMAND 

a. Personnel movements require close coordination 
between those in command of the transportation and 
those in command of the troops being transj)orted. 

6. Personnel movements by motor vehicles in- 
clude : 

(1) Those using vehicles which are organic to 
the unit being transported. 

(2) Those made by means of truck units at- 
tached or assigned to the unit being trans- 
ported. 

(3) Those made by means of Transportation 
Corps (TC) truck units, operating as part 
of the general hauling service provided by 
highway transport service and not assigned 
or attached to the unit being transported. 

e. When a unit is being transported by its organic 
vehicles, the troo]i commander has full command of 
both the personnel being transported and those op- 
erating the vehicles. 
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d. The commanding officer of a unit to which a 
tnick unit has been assigned or attached by proper 
authority, exercises command over the unit through 
its commanding officer. 

e. ^^Hien a ti'iick unit is not assigned or attached 
to the unit which it is transporting but is merely 
providing the transportation service required, com- 
mand of the convoj' and of each serial or march unit 
thereof remains with the truck unit commander and 
his officers and noncommissioned officers at their re- 
spective levels. In such case the commanding officer 
of tile troops being triinsported (troop commander) 
retains full command of his troops and issues such 
orders as may be necessaiy to conform to those issued 
by the convoy commander as to schedules, march dis- 
cipline, and operation of the convoy. The troop 
comnuinder should no more interfere with the opera- 
tion of the convoy than he would with the operation 
of a troop ship or railroad train by whicli his troops 
were being moved. However, should a tactical emer- 
gency so require, the commander of troops being 
transported, regardless of rank, may assume com- 
mand of the convoy and issue such orders as may be 
necessary to meet the emergency. In. so doing, the 
troop commander should realize that the convoy com- 
mander may be proceeding under orders which are 
part of a closely integi'ated schedule and that un- 
necessary changes in any jiart of the schedule may 
seriously impair the plan. The troop commander 
must accept full responsibility for any action which 
unnecessarily interferes with the over-all highway 
schedules. 
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165. COMMAND DURING THE MOVEMENT 



o. The senior oi&cei- or noncommissioned officer of 
the troops in eacli truck coinraantls the pei-sonnel 
transported in tliat truck. He is responsible for 
their discipline and for making sure that they com- 
ply with the existing convoy regulations. 

6. The driver of a vehicle, or the senior officer or 
noncommissioned officer of the personnel operating 
a group of vehicles, is responsible for compliance 
with his schedule and instructions. He is respon- 
sible for safe operation of the vehicle, and is re- 
quired to make sure that personnel being transported 
observe safety, sanitary, and other reg\ilations. Ke- 
gardless of rank, he will give the senior officer or non- 
commissioned officer of the ti'oops being transported 
necessary instructions. 

c. While the senior officer or noncommissioned 
officer of troops being transpoi'ted should not inter- 
fere Tffith the operation of the vehicle, and slnonld 
conform to all proper instructions of the vehicle 
operating personnel, it is his duty to report to the 
approjjriate superior any derelictions on the part of 
vehicle-operating personnel. 

d. At the lower levels of command, these jn in- 
ciples apply whether the moven^ent is by organic 
vehicles, by attached TC truck units, or by inde- 
pendently operated TC units. In each case, certain 
personnel are charged with responsibility for the 
movement. They operate under definite plans, and 
officers and noncommissioned officers of troops being 
transported should confonn to the orders issued 
under those plans. 
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e. In singly dispiitclied vehicles (for example, pas- 
sen^^er sedans), the senior passenger is responsible 
for seeing that the driver obeys laws, regulations, 
etc., which are usiutUy set forth on a card carried in 
the passenger vehicle. 

Section II. METHODS AND PROCEDURES 

166. GENERAL 

There are four general methods for accomplishing 
personnel movements. These may be adapted to 
tactical or administrative troop movements under 
various conditions. 

a. F nil Lift. When sufficient trucli units are avail- 
able or the troop unit is comijletely motorized, the 
entire movement may be accomplished in one lift. 

h. Point-to-Point Shuttle. Truck units may shut- 
tle back and forth from point to point, taking a por- 
tion of the ti'oops on each trip, until the movement 
is complete. Unless the situation is vpell in hand or 
can be met by the first troops tzvmsported, this 
method is not usually suited to tactical movements 
in which the troops may be required to go into im- 
mediate action. 

c. Leapfrog Shuttle (fig. 33) . Leapfrog shuttle 
is perhaps best applicable to tactical troops while 
making advance or retrograde moves in combat or 
while in close support of combat operations. It is a 
variation of the point-to-point shuttle and may be 
varied to meet the situation. It may be demonstrated 
by the movement of two units of a single command. 
From one position, a unit moves and establislies and 
holds another position. When this position has been 
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established, the vehicles retiim for the second unit. 
Instead of taking them to the position established by 
the first, they carry them past, where they establish 
a third position. Then the vehicles return for the 
fii*st unit and carry it past the new position estab- 
lished by the second. This is repeated any number 
of times, depending on the length of the movements, 
whether or not the enemy is contacted, etc. The leap- 
frog method allows the movement to continue unin- 
terrupted while adequate positions are maintained. 
It may also be used to advantage in support of tac- 
tical forces. 

d. Part-Ride, Part-Walk Shuttle (fig. 34) . Troop 
movements may be made by a type of shuttle move- 
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Figure S3, Leapfrog shuttling. 
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Figure Si. Troop ahuttUng. 



uieut, know as part-ride, part-walk. Some of the 
troops are tniiisported by truck, while the remainder 
march on foot. At a designated point the troops, lirst 
transported by truck, detruck and inarch on foot tlie 
remninder of the way, and the trucks retmn and pick 
up thase which started out on foot. 

167. TACTICAL CONSIDERATIONS 

a. During war troops being transported by high- 
way should habitually be ready to go into action. 
Regardless of where a movement takes place, there is 
no absolute guurnntee that there may not be some 
form of attack. In rear areas there may be the possi- 
bility of a parachute or fifth column attack or of an 
ambush by infiltrated forees of the enemy. Even in 
the zone of interior, where attack may be unlikely, 
it is good practice to remain alert from the stand- 
point of training and conditioning for future combat 
and as an iusuiancc against surprise attack, which, 
in future war, may strike an^ where. Therefore, un- 
less the requirements for speed and vehicle utiliza- 
tion outweigh the requirements for security, those in 
charge of highway movements must make plans 
which permit the troops being transported to carry 
the iiiins and ammunition necessary to enable them 
to go into action. 

J. lYlien there is any probability of encoimtei-ing 
the enemy, marches should be made in organized 
tactical teams and troops should be loaded in such 
a nianner that they can quickly detruck and go into 
action. In such case this requirement normally 
takes priority over getting the maximum troop trans- 
portation with minimum vehicle requirement. 
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G. Vehicles wliicli contain essential equipment or 
supplies {such as amnuinition) in immediate support 
of troops are formed in combat trains which accom- 
pany their respective units. Impedimental whicih 
are not essential to the troops chiring immediate 
action are normally transported in field trains wliich 
may move independently of the troops but closely 
enough to rejoin them when conditions permit 
The movement of trains is similar to that of supply 
convoj'S, and impedimenta must be loaded and un- 
loaded in the same manner as prescribed for supply 
convoys (pars, 181-201). 

168. ADMINISTRATIVE CONSIDERATIONS 

a. Tactical loadinjr of troops and tactical forma- 
tions of columns, desirable when the enemy may be 
encountered, arc not always the most efficient meth- 
ods from the standpoint of comfort to personnel and 
of complete utilization of transport space. Peace- 
time movements and some movements made under 
complete seciu'ity in wartime, may be more effectively 
accomplished by certain administrative considera- 
tions. Under tliese circumstances troops may be 
loaded to the maximum capacity of the vehicles, con- 
sistent with personal comfort and without regard to 
tactical organization. 

h. Movements of this nature may be of short dura- 
tion, that is, transporting troops to field showers or 
to consolidated messes, or for social purposes in 
which no appreciable equipment would accompany 
them. Or they may be of greater duration, in which 
a large force of reserves is being built up in a rear 
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area or in which a casual body of troops is being 
transferred to another station. In the latter case 

sujiplies and equipment can often be transported 
more efficiently by loading in separate vehicles or in 
a separate convoy or convoys preceding or following 
the personnel convoy. Small trailers (UA ton) are 
most useful in personnel convoys made in medium 
trucks. 

169. LOGISTICS FOR PERSONNEL MOVEMENT 

a. March Day. During peacetime, and during war 
when tactical considerations do not interfere, the fol- 
lowing may be used as a guide in planning an aver- 
age day's motor march ; 

(1) Preparation for the march — 1 hour — in- 
eludes time for breakfast, inspection of ve- 
hicles, and breaking camp. 

(2) Running time — 1 to 8 hours — ^includes all 
halts except noon halt. 

(3) Halt for lunch and refueling of vehicles — 
1 hour. (This halt may be shortened under 
wartime conditions.) 

(4) Inspection and servicing of vehicles after 
arrival at camp — 1 hour. 

6. Forced March. A forced march may be ex- 
tended to 24 hours, in which case the running time is 
approximately doubled. 

0. Rate of March and Distances. Rates of march 
to be adopted and the daily distance that can be cov- 
ered will vary according to conditions encountered 
en route. Table XI, appendix II, can be used as a 
guide for motor marches. 
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Tioop-Capacity of Vehicles. 

(1) Tlie tioop-curryiiig capacity of comjiion 
presently existing types of motor vehicles 
(troops Ciirrying only individual anns and 
equipment) is as follows: 

Pernons 



Trucks, %-ton 2 

Trucks, ^/<>-ron , o 

Trucks, %-toii 10 

Trucks, 1%-con ir> 

Trucks, 2y2-ton, SWU 18 

Trucks, 2%'toii, LWI3 20 

Xnicks, cab over engine 

(COB) 25 

Semitrailer, 10-ton 40 



(2) Loads listed are in addition to driver and 
one man on the front seat. For distances 
greater than 75 miles, the above figures 
should be reduced. 
e. Troop Loads. 

(1) In loading for personnel movement the 
following must be taken into consideration: 
(a) Underloading. If vehicles are notloaded 
to their practicable capacity, it may be 
impossible to transport the required num- 
ber of troops on the trip. 
(&) Overloading. If vehicles are overcrowd- 
ed, especially for long trips, the troops 
will become ovei-fatiguecl, and, in case of 
possible contact witli tlie enemy, will not 
be at their peak efficiency for battle, 
(c) Improper loading — distnhution. If troops 
arc loaded in the same vehicles with sup- 
plies and equipment they may become 
cramped with resulting loss of efficiency. 



342 



Or, if loads are not properly secured tliej' 
limy shift and injure troops. 
{d) Improper loading — mission or destina- 
tion. If, in loading, troops are separated 
from tlie eqnipnient needed to accomplish 
an immediate or possible emergency mis- 
sion, the accomplishment of that mission 
may be retarded or prevented. 
(2) For successful troop movements and efficient 
utilization of equipment each vehicle should, 
so far as practicable, contain loads — 
(a) Which will comfortably fill the carry- 
ing capacity of the vehicle without un- 
necessary cramping. 
(6) Made up of troops of a single unit, that is, 
squad, section, or platoon, so far as pos- 
sible and consistent with the circmii stances 
and possible emergency mission, 
(c) AVith only the necessary equipment for 
the personal oi' emergency use of troops 
being transported, consistent with existing 
or expected conditions. 
/. Computing Truck Availability and Reqmre- 
mentt. Cemputations as to truck requirements 
should be made first on the basis of organic vehicles 
available to the connnand and next on the basis of 
requirements for movement of troops and equipment 
over and above those which can be transported in 
organic vehicles. Table IV may be used in com- 
puting organic truck availability, and additional re^ 
quirements which must be requested of higher head- 
quarters may be computed as in table V. 
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g. Entrucking and Detrucking. For entrucking 
and detrucking plauuing factors, see psiriigrjipli 176. 

Section III. ENTRUCKING AND DETRUCKING 

170. RESPONSIBILITIES 

a. In the case of motor marches made by a unit's 
own or attached transportation, the comniaiiding of- 
ficer of a Unit prepai-es the entrucking and detruck- 
ing plans. 

1>. When a unit is to be moved by truck units, wliich 
are not under command of the troop commander, it is 
important that there be a thorough imderstandiug 
between the convoy coirmiander and the troo]) com- 
mand'jr as to phice, time, and method of entrucking 
and detrucking. This is usually determined through 
orders and/or standing 02)erating procedure issued 
by a common ssupcrior, but it may be by agreement 
between the convoy commander and the troop com- 
mander. In the absence of orders prescribing de- 
tails, it becomes tlie duty of the convoy and troop 
commanders to arrange the schedules and methods 
to be used. 

171. ENTRUCKING POINT 

a. An entrucking point is a location where a con- 
voy or colwmn, or ftlement thei-eof, halts for the 
boarding of jjersonnel. 

&. JToi'mally, it is easier to move trucks than troops 
and their impedimenta. Hence an entrucking jwint 
should be selected which, while not presenting und\ie 
obstacles to the movement oi the vehicles, will never- 
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theless require a minimum of foot marching by the 
troops. 

G. The entrucking point should afford a suitable 
area for the method of entrucking selected, It should 
be a point alfording ready access to .the route which 
the motor column will take. 

172. METHODS OF ENTRUCKING 

a. There are two methods of entrucking, either of 
which may be effective under certain conditions. 

i. When time and space allow, the troop com- 
mander may ascei'tain the exact make-up of the 
motor column which will transport his unit, the 
exact number of troops which can be transported in 
each vehicle, and the exact distances between vehicles 
when they halt for enti'ucking. (For personnel ca- 
pacities of vehicles, see par. lQ9d.) The troop com- 
mander then forms his command into parties cor- 
responding to the formation and capacities of each 
Vehicle. At the prescribed hour, the troop com- 
mander forms his unit in line or line of columns, 
along the line of march of the vehicles, with inter- 
vals corresponding to the gaps with which the ve- 
hicles will halt. The vehicles pull up opposite the 
troops thej' will transport. At command, all troops 
entruck simultaiieously, using their assigned vehicle. 
This is by far the quickest method of entrucking, but 
it requires careful planning and suflScient space for 
the troop fonuation and for the column of trucks. 

c. When time for iJlanning is insufficient or tlie 
available space is unsuited foi- the above method, the 
trucks may be pnrked and the troops marched along- 
side in columns of ones, twos, or threes, and counted 
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off into vehicle parfics. Each party is then led to its 
proper vehicle. This method is slower than that de- 
scribed in subparagrapli i above but is the easiest 
and most practicable method under many circum- 
stances. 

d. A combination of the two methodg of entruck- 
ing maj' also be used for general troop loadings by 
assigning each section, platoon, or company to a se- 
lected n umber of ti ucl^. Then upon the proper com- 
nuind, all units are marched simultaneously along- 
side their assigned trucks, and each platoon or sec- 
tion leader counts off his men into parties as they 
board the assigned vehicles. 

173. DUFFEL BAGS AND PACKS AND OTHER INDI- 
VIDUAL EQUIPMENT 

a. Duffel bags may be loaded on tlie same vehicle 
with the men to whom they belong. This ma- 
terially reduces the immber of men who may occupy 
a vehicle witli comfort, but lessens the probability of 
loss of equipment. 

&. Packs present a problem in that troops carrying 
them cannot sit comfortabl.y in most military ve- 
hicles. Usually, it is desirable' to have troops board 
the vehicles with packs on and then take them off 
and stack tUem on the floor between or under seats. 
However, combat packs may be worn in relative com- 
fort during the march. 

<3. Duffel bags, bedding rolls, cargo packs, and other 
items not needed during the mai'ch may be loaded in 
separate trucks or in trailers. Wlien this is done they 
should be loaded by troops detailed for the purpose 
in advance of entrucking. This method relieves th© 
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troops of responsibility for their individual bags 
and is less fatiguing, but there is greater probability 
of loss. If contact with the enemy is probable, it is 
desirable that troops should not be burdened with 
responsibility for dulfcl bags, and that they have 
only that equiiunent with them to meet the possible 
emergencies. 

174. LOADING ARMS 

a. Individual arms should remain -with &e in- 
dividual soldier. 

&. They are, however, likely to cause accidents if 
the soldier tries to carry his arms while boarding the 
truck. Therefore, troop commanders should in- 
struct their troops in the proper manner of boarding 
with arms. After the first man lias boarded, each 
man in turn may pass his weapon up to the man 
ahead of him, securing it again before taking his 
seat. 

175. DETRUCKING 

a. In general, methods of detrucking involve the 
same factors of planning, orderly execution, and 
provision for safety as are involved in entrucking. 

ft. Training should include practice in detrucking 
in the quickest possible time. This method of de- 
trucking requires jumping out over sides of the 
vehicle, or any other way tliat is quickest, with 
weapons in hand and ready for use. It should take 
only a fraction of a minute. 

c. Ho'Wever, such emergency detrucking is likely 
to cause sprained or broken ankles or other injury. 
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Training must be designed to avoid casualties, and 
troops should be instructed in such manner th«t they 
will not take unnecessnvy risks. In no case should 
troops be allowed to detruck before vehicles stop. 

Detrucking requires less planning than en- 
trucking, but it does require ;i plan to assure its being 
done in an orderly miuiner which keeps the troojJS 
in hand, permits pi-ompt formation, and prevents 
injuries, 

e. Troops should not detruck until an order or sig- 
nal is given by the appropriate commnnder. Except 
in emergency, that order should not be given until 
drivers have lowered tailgates so as to decrease the 
probability of injuries in detrucking, 

/, As in entrucking, the method of detrucking 
must be governed by the available area. 

(1) When sufficient ami is availablej the 
column nmy be halted in close formation 
and all troops detrucked sinmltaueously. 
This method is quick but may require 
troops in the rear to march the length of the 
cohuiin in as-sembliug or in reaching their 
immediate destination. 

(2) A second method is to have successive 
trucks, or truck squads, sections, or pla- 
toons, pull ujD to a given detrucking point, 
at which the troops detruck and assemble 
or march to a designated area. 

(3) Wlien troops are going into billet or 
bivouac, a satisfactory method is to desig- 
nate a dispersal point, from which guides 
conduct sections of the truck column to the 
vicinity of the place of bivouac or billet of 
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the troops being transported. The troops 
then detmck near their bivonac or billet. 

176. ENTRUCKIMG AND DETRUCKING PLANNING 

FACTORS 

a. Troop entnicking and detrncking time. Witli 
troops properly disposed at loading site, average 
time required to entnicl? and detruck personnel and 
to load and nnload their individual eqnipment into 
and ont of military tnicks is as follows : 

Arerage time required 
(minutet) < 

Sty NigM 

To entruck personnel 10 20 

To detruck and re-form foot troops 6 10 

h. EntrucMng and Detrucking Tables. Computa- 
tions necessary to entruck and detruck personnel 
should be made on tables as exemplified in tables VI 
and VII. These tables may be pnblislied as an an- 
nex to the march order. 

Sectipn IV. MARCH ORDERS AND MARCH TABLES 

177. ORDERS 

(FM 101-5) 

Warning ordei-s and march orders, which may be 
routine or combat, are of primary concern to those 
responsible for motor marches. Standing operating 
procednre may also contain information vital to the 
conduct of motor movements. 



> WeU-trained trooiii:, properly orjjaiiizcd and prepared, can load 
and unload in much less time under good conditions. 
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Table VI. Work Sheets for Preparation of Entrucking and 
Detntckinff Tables 
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D. DETRUCKING WORK SHEET 
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178. WARiNiNG ORDER 

(fig. 35) 

a. This is an order issuetl by a cominander to inform 
a unit or units of his command of a planned action. 

6. A warning older is of value in alerting troops 
and preparing them for a march before receipt of the 
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Table VII. Bntrucldatj and Detrucking TaUes 

A, ENTRUCKING TABU: */ 
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■ B. DETRUCKING TABLE ^ 
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*/ Informattea exlTsetcd from work ahceta (Table IV) 



detailed march order. A warning order may be 
issued orally, or in the case of a large unit, may be in 
wi'iting. 
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Figure S5. Example of a warning order. 

179. MARCH ORDER 

(fig- 36) 

a. Defimtian. A march order is an operation order 
for movement of personnel and prescribed equip- 
ment from one location to another within a stated 
period of time. Tliese orders are issued by the au- 
thority having jurisdiction over the pei'sonnel in- 
volved in the order. See FM 101-5 for examples of 
march order for largei' units. 

h. Gemral. The march order slionld be issued in 
sufficient time to allow subordinates to make their 
plans, issue their oi ders, and complete their prepara- 
tions for the march. The tunount of detail given in 
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march orders depends on the tactical and traffic situ- 
ation, the state of training of the command, 
and the degree of adherence to n, standing operating 

procedure. 

c. Form. Fragmentary orders may be used ; but 
when time. permits, si detailed march order is issued 
in the form of a five-parugraph operational order 
accompanied by appropriate annexes. Annexes to 
the marcli order may inchide one or more of the 
following: march table (par. 180), strip map (par. 
134Z)), entrucking and detrucking tables (par. 176), 
and administrative annex. When administrative de- 
tails are too voluminous for convenient inclusion in 
the march order, it is customary to issue an admin- 
istrative order or an sulministrativc annex to the 
march order. Any of the following information is 
among that which may be included in the adminis- 
trative annex : 

(1) Supply. Methods of supplying food, water, 
fuel, ammunition, vehicle parts, etc. Spe- 
cial instructions with reference to local pur- 
chase of supplies and services. 

(2) Evacuation. Details with reference to evac- 
uation of casualties, burial, salvage of dis- 
abled vehicles and their cargoes, disposition 
of captured material, and handling of pris- 
oners of war. Special instructions with 
reference to use of civilian hospitals for mil- 
itary casualties. 

(3) Traffic. Necessary general instructions as 
to relief of drivers, blackout restrictions, 
marking of vehicles, marking of routes, 
maximum speeds, traffic regulations, etc. 
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Figure S6, March order. 



(4) Personnel. Uniform to be worn and equip- 
ment to be carried by personnel, method of 
handling mail, instructions to quartering, 
and clean-up parties, details as to camp site 
routine, hygiene and sanitation, etc 
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(5) Maintenance. Instructions reliitive to ve- 
hicle maiiiteiiiUK-e and special types of re- 
pairs authorized or prohibited. 

(6) Miscellaneous. Any necessary administra- 
tive instructions not otherwise covered. 

\B0. MARCH TABLE 

(table Till) 

The m;irc]i order niiiy be accompanied by a march 
table. This marcli table is nonnally derived from the 
march graph and affords a convenient means of trans- 
mitting to snbordinates their schedule and other 
details pertaining to the march. Frequently time 
may be saved if the marcli graph is reproduced and 
distributed in lieu of the march table. The inclu- 
sion of this information in the body of the march 
order would tend to complicate it or make it unduly 
lengthy. 
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CHAPTER 12 
SUPPLY MOVEMENTS 



Section I. DISTINCTIVE CHARACTERISTICS 

181. GENERAL 

a. As most supply convoys operate in tlie com- 
munications zone or in rear areas of the combat zone, 
they normally veqiiire no advance, rear, or flank 
guard. Since supply movements are normally made 
by truck companies with personnel sufficient only 
for the actutil conduct of the convoy, tlieve is no 
personnel available to provide security or for exten- 
sive reconnaissance. When supply convoys require 
sudi safeguards, they usually must be provided by 
other troops. 

6. Supply convoys should be of such size and 
formation as to assure the most effective flow of 
traffic over the supply routes. Experience indicates 
that, in operation of supply convoys, the best results 
are normally obtained through small groups of ve- 
hicles. March units of a supply movement normally 
shoud not exceed one tiuck platoon; serials should 
not exceed one truck company. 

c. Sinali convoys may or may not constitute a 
serial. For example, if an entire truck company is 
proceeding on a mission, its platoons may be sepa- 
rately constituted as serials, each platoon being given 
a separate time schedule; or the entire company, with 
platoons operating as march units, may constitute 
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a single serial under one order and one march 
schedule. 

d. Large serials are cumbersome. While it is easier 
to use large serials in planning a movement, less 
detailed information is possible as to jn-ogress and 
the movement is more likely to get out of hand. With 
small serials, more detailed information is nTailable 
for the purpose of highway regulation, and the move- 
ment can^be kept under closer supervision and in 
better control in case the situation requires a change 
in orders; but small serials involve much moie staff 
work in planning and in recording the progress of 
movement. 

182. MAKE-UP OF SUPPLY SERIALS 

So far as practicable, each serial should contain 
supplies of a generally similar nature, so tliat, if it 
becomes necessary to divert a certain type of sup- 
plies, the diversion order may be issued to a par- 
ticular serial. It is not ])racticable to make rigid 
specifications as to how the supplies should determine 
the division between serials. However, in general, 
vehicles transjjorting gasoline, ammunition, rations, 
or other different types of supply, should constitute 
different serials, so that, if necessary, diversions can 
be made according to the class of sujjply being trans- 
ported. This does not preclude the possibility of 
formation of a serial of several kinds of supply 
needed by a certain unit or installation. However, 
when sujjplj'^ serials are formed for the needs of a 
certain element, it must be realized that while they 
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may meet the demands of that specific element, they 
may not be suited for diversion to other elements. 

Serials formed with several kinds of supply for a 
siuf^le element make the highway transport system 
less flexible. Nevertheless, such serijjls may be used 
when otlier conditions outweigh the loss in flexibility. 
Under such conditions if each unit or vehicle is 
loaded with the same kind of cargo and there exists 
good highway regulation, serials consisting of a num- 
ber of vehicles and transporting various kinds of 
supplies can be intercepted at a highway regulation 
point, reorganized, rerouted, and rescheduled to meet 
a change in the Tequiremeiits. However, the extra 
work, delay, and increased possibilities of error indi- 
cate the advisability of avoiding such situations. 
When tlie individual vehicles carry mixed loads such 
changes are almost impossible. 

183. COMMAND 

a. Generally, convoys of motor vehicles hauling 
su^jplies are commanded by the senior officer or non- 
commissioned officer of the unit whose trucks make up 
the convoy. 

1). However, command of supply movements may 
depend on the assignment of the vehicles being used. 

(1) Supply movements made by a unit to trans- 
port its own supplies in its own organically 
assigned vehicles are under command of the 
appropriate officer or noncommissioned ofli- 
cer of the unit 

(2) Supply movements made in vehicles of as- 
signed or attached truck units are under 
command of the appropriate ofiicer or non- 
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coinniissionecl officei' of the truck unit, who, 
in turn, is under command of the appropri- 
ate officer of tlie organization to wiiich tlie 
vehicles or truck iinit are assigned or at- 
tached. 

(3) Supply movements made by truck unit op- 
erating as part of the general hauling serv- 
ice provided by higlnvay transport service 
are niider the command of the senior high- 
way transport officer of tlie convoy. 
e. In cases where the tactical situation requires an 
armed escort to protect the supply convoy, the senior 
officer of the protecting troops may be placed in com- 
mand. Under such circumstancest the highway trans- 
port officer will act as his technical adviser. For 
example^ assume that a truck i)lntoon is carrying 
emergency supplies of small arms ammunition for 
the direct support of an infantry division in the 
combat zone. The highway transport officer in 
charge of the vehicles has complete command of his 
convoy from the time it leaves the rear dumps until 
delivery of the su])plies and return to his base. If, 
because of enemy infiltration, an escort from the 
division troops is sent to accompany and protect the 
convoy while in the danger area, the escort com- 
mander may issue such orders as are necessary to as- 
sure its safe arrival. The officer in charge of the 
veliicles continues to e.\ercise command over tlie ]ier- 
sonnel of the convoy though he gives complete co- 
operation to the tactical commander; and the tacti- 
cal commander slionld, insofar us possible, conform 
to established routes and schedules. 
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d. Supply convoys (.'onsistiiig of vehicles orgunic 
to a unit carrying their own equipment and supplies 
and furnishing, when necessiiry, tlieir own protection, 
oi^erate under the command of the senior officer or 
noncommissioned officer with the convoy. 

Section II. TYPES AND METHODS OF SUPPLY 
OPERATION 

184. HIGHWAY TRANSPORT HAULS 

a. Higlnvay trans))ovtation may be employed in 
any variety and combination of ways to accomplish 
specific transportation missions. Types of opera- 
tions in which trucks are used ai-e determined by 
the task to be accomplisiied, whether it be for the 
purpose of clearing a congested area, connecting 
other modes of transportation, adjusfing the distri- 
bution of supplies witliin a depot, or supporting 
troops in combat. 

h. Hauls may be described as "siiort" or "long" 
depending on tlie comparative distances or ratios of 
time involved : or tliey may be described as "local" 
or "line" hauls dej)ending on wlietlier tliey are per- 
fonned within the innnediate vicinity of tlieir base 
or over flie roads that connect terminal jjoints. 

e. Local or short hauls are cliaracterized by low 
running time in relation to loading and unloading 
time. They uornuUly involve a number of trips per 
day and are evaluated on the basis of tons moved dur- 
ing the operational period. 

d. Line or long hauls are characterized by high 
running time in relation to loading and unloading 
time. They normally involve one or a portion of a 
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trip per Aay and are evaluated on the basis of ton- 
miles accomplished during the operational period, 

185. HIGHWAY TRANSPORT OPERATIONS 

Tlie types of logistical support operations in which 
motor transport is employed, over varying distances, 
may include the following : 

a. Port and Beach Clearance. Port and beach 
clearance is discussed in paragraph 187. 

b. Tvuck Terminal Operations. Truck terminals 
are normally located on the extremities of line hauls 
and fomi the connecting link between local hauls and 
express services. Their function is that of an as- 
sembly point for highway tvansport equipment. At 
times they may be utilized for in-transit storage, but 
they normally operate as marshalling yards for liue 
hauls. In a typical operation loaded semitrailers are 
picked up by terminal tractors at depots or dumps 
near the forwarding terminal, moved to the mar- 
shalling yard, and formed into convoys and serials. 
Incoming long-haul tractors drop their empty semi- 
trailers and, after any sclieduled maintenance, are 
coupled to the loaded semitrailers and moved out in 
convoy formation for the express haul. 

c. Transfer or Connecting Operations. Eailhead, 
air terminals, and transfer points are installations 
where supplies are unloaded and issued or distributed 
usually by other means of transportation. Truck 
transport often forms the connecting link between 
these forms of transportation or between these serv- 
ices and the using troops. Such ojjeratioiis usually 
require that motor transport meet the schedules and 
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requirements of the connecting carriers or the troops 
served. 

d. Express. Operations. Highway express opera- 
tions are long distance liauls over main supply routes. 
They are often movements extending through the 
communications zone and into the army service area,, 
operated with railway precisionj and supplementing 
or rephicing railway sei'vice. Express services are 
usually intei-sectioiiiil and come under the commander 
at a level which embraces the entire length of the 
haul. They may be given specific missions to support 
a field army, or other large unit, or to move a desig- 
nated tonnage or tyjie of supply within a specific 
period. 

e. Direet Support of Combat Units. Highway 
transj)ort operations in direct support of combat 
units are discussed in paragraph 188. 

/. Motor Pool Operationg. See paragraphs 21-29. 

186. METHODS OF OPERATION 

There are three general methods employed to ac- 
complish the transpovt^ition missiou of hauling sup- 
plies by highway. These may be classified as direct, 
shuttle, and rela.y. 

a. Direct Hmiling. This is the simple method of a 
single hauling job accomplished in one trip, involv- 
ing no transfer of supplies or exchange of equipment. 
It is normally limited to local hauls during the initial 
stages of an operation before transfer or exchange 
points have been set up and when it may be desirable 
to expedite forward movements. As a line of com- 
municiitiou haul method, it greatly taxes drivel's luid 
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equipment and often I'esnlts in loss of control by the 
unit. 

h. Shuttle. The simple shuttle is iiccomplished by 
meiins of repented trips nnide by tlie siune vehicles 
between two specified points. The conti)iiied move- 
ment forward is accomplished by a repetition of this 
operation by vehicles operating successive legs of 
the over-all distance. 

c. Relay. This is the continuous movement of 
supplies or troops over successive segments of a route 
without transfer of load. It is accomplished by 
change of drivers and/or powered vehicles for each 
segment. In tractor-semitrailer operations, vehiy 
implies the through niovenient of semitrailers by 
shuttle tractoi"S operating over segments of the route. 

T87. PORT AND BEACH CLEARANCE 

a. Port clearance, as it pertains to higlnvay oper- 
ations, is the clearing of cargo from the immedi- 
ate vicinity of port operations to permit continuons 
unloading of ships that would otherwise be hsimpered 
by backlogs of supplies within the port area. 

1). Beacli clearance is the cleiiriug of cargo from 
the immediate vicinity of beach operations. A suc- 
cessful operation of this type must be speedily exe- 
cuted in spite of poor roads and unloading facilities 
of a temporary nature. 

c. So that ports or beaches may be cleared prompt- 
ly, depots or dumps are usually located nearby. 
Since operations at a beach or port of debarkation 
are irregular (gi^eat activity coincident with arrival 
of ship convoys and little or no activity for intervals 
between ship convoys) and since highway transport 
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is usually in short supply, it is wasteful and impracti- 
cal to permit permanent assignment of vehicles to a 
port or beach in sufficient quantity for its peak re- 
quirements. Therefore, tlic practice is for the move- 
ment control staff to determine the quantity of cargo 
to be cleared by highway. With these requirements 
in mind the appropriate highway staff allocates the 
necessary truck units, which, upon completing each 
clearance mission, return to the highway transport 
service pool and are available for other tasks. 

d. Port or beach clearance is chiefly a problem of 
control of vehicles so as to get the cargo to the cor- 
rect depot or dump without congestion or delay. The 
truck inuts allocated to the port or beach clearance 
job establish a temporary pool near the loading area 
from which vehicles are dispatched as needed. ^Vlieu 
loaded, thej' proceed to the ]5roper dumj) or depot. 
When the port or beach area is widely distributed, 
several temporary pools or subpools may be estab- 
lished. The shuttle system is generally used and ve- 
hicles are dispatched individually or in small groups. 
Multiple waybills given to the driver normally show 
what cargo is on the truck and gi^'e its destination 
and routing. They serve as tally sheets and receipts. 

188. OPERATIONS IN TACTICAL SUPPORT 

Hauls by truck units may be made in direct sup- 
poi't ©f tactical ti-oops. Armies, corps, or divisions 
m;iy utilize oi'ganic or attiiclied motor transport as 
a pooled service to be allocated when and where 
needed to meet the changing tactical situation. Or, 
at times, the theater or communications zone high- 
way transport service may be extended into the army 
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service area and even up to division dumps. Meth- 
ods of operating highway transport in support of 
tactical forces are simiUir to line or local haul opevii- 
tions except as altered by proximity to the enemy 
and demands for increased security measures. 
Equipment adapted for off-road o])eration may be 
required in mcst tactical support operations. 

\89, LOGISTICAL FACTORS. . . 

Logistical factors are used to determine the ability 

of available highway transportation to move required 
tonnage over a specified distance within a stated 
period of time. 

a. AvaiJability. In liighway transportation, 
availability means the number, or percentage, of ve- 
hicles in a unit that can be operated at a given time. 
Ill advance planning, for example, complete avail- 
ability per the pieseiit truck conipany (T/0 & E 
55-17) would be 48 vehicles: under normal condi- 
tions with proper provision for scheduled maijite- 
nance, it would be approximately 40 vehicles per 
company; and under adverse conditions, averages 
over extended pei-iods might be 36 trucks or less. 

h. Load and Lift. For planning purposes, the 
pay load tonnage that can be carried by a single • 
vehicle (load) or by the available vehicles of a unit 
(lift) at one time is as follows ; 

(1) Load, The planiiing factor load for one 
2V^-tou truck is 4 tons, but under conditions 
requiring off-road hauling, this may fall 
below the 214-ton ratjjd capacity of the vehi- 
cle. The planning factor load for the 10- 
ton semitrailer is 8 tons. 
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(2) Lift. The lift aipiibility of a truck unit is 
the sum of the loiids of the available vehi- 
cles of the unit. For example, a truck com- 
pany opei'iiting under conditions which al- 
low it to average 4 tons per vehicle, and with 
a vehicle availability of 40, can move 160 
tons in a single lift (40 vehicles X 4 tons 
per vehicle = 160 tons) . 

c. Miles Forward. This is the one-way distance 
from origin to destination or one-half the round-trip 
distance. 

d. I'um-Aronnd Time. This is the time required 
to complete a single trip from origin to destination 
and return to origin. It includes loading time (or 
coupling time) plus forward haul phis unloading 
time (or unconpllng time) plus return trip. Turn- 
around time is determined by combining loading- 
unloading time (or coupling-uncoupling time) and 
running time. 

(1) Loading-uni-oading time. This is the com- 
bined loading and unloading time and is 
usually estimated us 2 or 2^4 lioiii's per 
trip — that is, approximately 1 hour loading 
and 1 hoiir unloading. (Coupling-nncou- 
Pling time is the combined coupling and un- 
coupling time required by tractor-semi- 
trailei's in shuttle or relay operations. As 
this time is negligible, it is seldom figured 
in tnrii-arounds.) 

(2) Running time. The combined going and 
return travel time, known as running time, 
depends on a ratio of the rate of march and 
the two-way distance between origin and 



269 



destination. In pJanning, 10 to 15 miles 
in the hour are used as the rate of inarch. 
This figure allows for sliort rest lialts, re- 
fueling, and delaj's, and is therefore less 
than might novmally be the actual speed of 
20 to 35 miles per hour. Rate of march is 
divided into round-trip distance to deter- 
mine running time. For example, at 1.5 
miles in the hour. 4 hours would be reijuired 
for a 60-mile round trip (30 miles forwiird 
and 30 miles return.) Adding the 4 hours 
of runninjr time to 2 hours of loading-un- 
loading tmie results in an estimated 6 hours 
of tuni-iiround time. 

Section 111. LOADS AND LOADING 

190. GENERAL 

a. Corvec:t loading of cargo is essential to securing 
reasonable vehicle life and full utilization of vehicles. 
Full utilization of the vehicle carrying capacity is 
essential to efficient handling of the transportation 
load. 

h. In loading for supply movement the following 
must be taken into consideration : 

(1) Underloading. If vehicles are loaded with 
less than their capacities for the existing 
conditions, more vehicles will be required to 
perform a given job, For example, if 21/2- 
ton, 6x6 trucks are loaded with only 
tons when the condition of the vehicles and 
the road permit 0 tons, twice as nnuiy 
vehicles and twice as many drivers as are 
necessary Avill be required. 
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(2) Overloading. If vehicles are loaded with 
more than tlieir capacities for the existing 
conditions, damage to vehicles may result 
and mobility may be impaired. For ex- 
ample, if Sy^-ton, G X 6 trucks ai-e loaded to 
5 tons, when the road or olfroad conditions 
of operation make such weight an overload, 
the progress of the movement may be im- 
peded and damage to springs or other parts 
may result in excessive vehicle deadlining. 

(3 ) Improper load distrihiition. If vehicles are 
improperly loaded with uneven or top- 
heavy distribution of weight, an undue 
strain may be placed on one part of the 
vehicle and loads may shift or fall off result- 
ing in damage to the cargo. In addition 
there is possibility that the vehicle may 
overturn or be otlierwise damaged, with a 
resulting delay of tlie movement. 

191. WEIGHT OF LOAD AND DISTRIBUTION 

(fig. 37) 

a. In manj' cases neither scales nor loading refer- 
ence data giving weight of certain quantities of dif- 
ferent types of cargo will be available. Under such 
circumstances it is necessary to estimate the weight 
of the cargo loaded. 

l>. Wlieii no indiciition of weight of cargo is avail- 
able, overloading may often be avoided by rough 
estimates based on the position of the springs. With 
a known full load the |)()sition of the springs is noted 
and loads which further depress the springs ai-e 
avoided. While this method is better than none, at 
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best it is inaccurate and it must be remembered that 
springs tend to weaken with use. 

<?. The distribution of weight on a motor vehicle 
has a very definite bearing on the life of the tires, 
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Fiffiire 37. How to load a irvck. 



axles, frame, and other paints. The fact that a truck 
is not loaded beyond its rat«d total gioss weight 
capacity does' not necessarily mean that the individ- 
ual tires and axles may not be overloaded. Over- 
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Figure St — Continued. 
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loading may be due to improper distribution of 
heavy materials, so that tlie load is excessive over one 
rear' tire or on the^ rear axle or so far forward in the 
body that the front axle and tires are overloaded; or 
loads snch as structiu-al steel, iron pipe, and hnnber 
may project far out beyond the rear axle thereby 
overloading the rear axle and tires and tending to 
lift the front wheels, reduce front-wheel traction, 
and iTlake steering difficult. 

192. HIGHWAY LOADING 

a. Military cargo vehicles of the tactical type have 
been developed to give satisfactory performance when 
operating under off-road conditions and are jiowered 
to negotiate unusually steep grades. TIuls, given a 
gniooth hard-surfaced highway, a tactical type ve- 
hicle can be expected to carry more than its off-road 
rated capacity. 

&. Under certain conditions regnlatioiis authorize 
loads greater than the i-.ited ciipacity. On good roads 
tactical general purpose cargo trucks are now per- 
mitted to carry loads to 10(^% over their rated 
capacity. Trucks towing trailers are limited to a CO 
percent overload, and rated trailer loads may not be 
exceeded, except under certain emergency conditions. 
However, onlj' in case of emergency and upon proper 
authority will vehicles operating cross-country, or 
on anything less than smooth hard-surfaced high- 
ways, be loaded above rated capacity. 

c. While carrying more than the rated load has, by 
common usage, come to be called overloading it 
should be realized that it is not in fact an overload, 
but a calculated safe load under favorable conditions. 



274 



However, tliose responsible for automotive equip- 
Jiieiit must realize tliat much of the safety margin 
built into si vehicle disappenrs under overloading, and 
drivers must be instiucted to exercise cantion wlien 
their vehicles arc loaded to maximum higliway ca- 
pacity. A well-trained or ex])erienced driver will 
have no trouble, a less exi>erienced or less careful 
driver might. 

d. The advantages of maximum calculated safe 
loads ;u'e many, especially when the traiisportntion 
load is high in comparison to vehicle availability, 
but the dangers of overloading can not be overem- 
phasized. The safety margin built into trucks ia 
reduced in either case. To the driver this means that 
the same hole in the road he hit with 21/2 tons with- 
out doing any inmiediate damage to the truck may 
now with 5 tons result in a broken spring or ruined 
shock absorber. The element of greater shock loads 
enters the picture. Twice as nmch load comes down 
on the frame, wheels, and body. Bolts loosen or shear 
niore easily. Even smooth hard-surfaced highways 
can be expected to develop some chuck holes'uiidcr 
heavy traffic — the driver must learn to avoid rough 
spots or take them slowly. 

e. Pleavier loads require more gear shifting. The 
driver must be careful in picking up the load with 
the clutch. Up liills, the engine will be woirking 
harder at pulling the load — proper gear ratios must 
be strictly observed. 

/. Running over highways often means running at 
Sustained and relatively high speeds. The "lube" in 
the gear boxes must be cliecked more often and vents 
must be kept open. For highway operations heavier 
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loads iiuike it more important to stay out of front 
wheel drive when it is not needed, because the extra 
weight causes tfie difference in travel between the 
front and rear wheels to scuff off ntore rubber. 

g. It is not necessary to carry higher tire pressure 
since the tires nonnally carry approximately luaxi- 
niuni desirable pressure. It is, however, more im- 
portant to keep tires up to reguhitiou pressui'e since 
heavier loads will flex low tii'es and cause them to 
wear and rupture. 

A. A heavily loaded veliicle I'equires more time 
iind distance to stop from a given speed than a 
vehicle carrying its normal load. The driver must be 
constantlj' mindful of this in maintaining inter- 
vehicular distance and especially when operating on 
surfaces affording low traction, 

193. RULES FOR LOADING 

<f, ResponsihiUty. Tlie driver is not normally I'e- 
quired to handle cargo dui ing the loading and un- 
loading operations, but he is responsible for his 
vehicle's being properly loaded. 

5. Bules for Loading. Efficient loading assures 
maxinnim use of cargo-carrying capacity aud safety 
in transit. One loose piece of cargo may release an 
entire load; and if the load is unbalanced, the vehicle 
is difficult to handle, is in danger of overturning, 
and is a menace to traffic. The following principles 
summarize the rules that should be observed for cor- 
rect loading: 

(1) Heavy supplies should be placed at the bot- 
tom of the load and properly distributed. 
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(2) In building up the load, cargo should be 
placed carefully to avoid shifting and to 
distribute the weight equally. 

(3) Loosely disti'ibuted loads should not be 
built up too high. High, loose loads cause 
swaying, make the vehicle difficult to 
handle, and increase danger of cargo loss 
or overtuniiug of vehicle. 

(4) If the truck is not ;i covered vehicle, a tar- 
paulin should, when practicable, be placed 
over the cargo as a protectiou against sun, 
dust, or rain. 

(5) barrels and drums should be loaded ou 
their sides, parallel with the length of the 
truck, braced and pyvamided, or they may 
be stood upright. 

(6) Boxed, crated, aud packaged cargo should 
be combined, so far as possible, with like 
items or items of combining shapes. 

(7) Sacked cargo should be loaded separately 
or out of danger from puncture by odd- 
shaped or sharp-edged items, and should be 
stacked in overlapping layers to prevent 
shifting. 

<?. Protruding Loads. Whenever practicable, 
loads which extend beyond the tail of the truck 
should be avoided, and no load should extend over 
the driver's seat. Loads which extend over the side, 
so that the vehicle requires a wider lane than usual, 
are especially dangerous. If a load unavoidably 
extends more than 2 or 3 feet beyond the rear of the 
truck, it should be marked on the end so that others 
will plainly see it. In daylight a red cloth at least 
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12 inches square is preferable; at night, security 
permitting, a lighted red lantern. 

d. Securing Loads. The safety of loads on cargo 
vehicles is dependent upon the protection oilered by 
the stakes or sides, the tailgate, and the tarpaulin in 
combination with its rear and front curtains. Loads 
consisting of objects which are longer or higher than 
the body of an open cargo truclc should be lashed. 
Two 60-foot ropes are suitable for lashing. Lash 
hooks or rings are provided on the bodies of most 
cargo vehicles. Lashing may be accomplished as 
follows: 

(1) Fasten the end of one rope to one of the 
front lash hooks or rings. 

(2) Pass the rope diagonally across the top of 
the load through or under the second rope 
support on the other side, and pull the rope 
tight. 

(3) Pass the rope diagonally back across the 
top of the load to the first side through or 
under the third rope support on the side 
and pull the rope tight, 

(4) Continue the process luitil the rear of the 
truck is reached, and then fasten the end of 
the rope securely. 

(6) Using the second rope, start at the other 
front corner of the truck and repeat the pro- 
cedure using alternate htsh hooks or rings. 

e. Towed Loads. Towed loads (other than serai- 
trailer) are attached to their prime movers or towing 
vehicles by means of the lunette of the towed load 
placed in a pintle on the towing vehicle. The pintle 
latch must be closed and secured before the load is 
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moved. Safety chsiins, ^vhell available, should be 
used. Care should be taken in repaid to hooking up 
tlie elet'tricid connection fov lights and brakes on 
trailers. 

Section IV. CARGO LOSSES 

194. GENERAL 

Cargo losses are sustained in transit primarily by 
damage resulting from careles-s handling, sabotage, 
or iiefflect of protection a^'aiiist the elements, nnd pil- 
ferage — which is often the great cause of cargo losses. 
The loss of military supplies can usually be attrib- 
uted to laxity in fixing responsibility fov cargo be- 
tween the time it leaves the shipper and is received 
by the u.ser. The primary preventive of such waste 
is the elimination of weak or missing links in the 
chain of in-transit responsibility. Drivers of motor 
vehicle.s, nonconnuissioned officers, and the com- 
manders of inarch units niid convoys are important 
links in tliat chain of responsibility. Contrary to 
popular belief, the weak links are seldom well- 
trained drivers. More often, the real neglect lies 
with those responsible for properly loading nnd doc- 
umenting the load, training and disciplining drivers, 
iind guarding imd cai'ing for loads iji transit. 

195. PREVENTIVE MEASURES 

a. Proper packaging, prompt cooperage of dam- 
aged packages, correct preparation and usage of 
dociuncnts in transferring responsibility, closely su- 
pervised dispatch, well-controlled movement, and a 
thoroughly organized system of cargo handling are 
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the major pi"eventive measures. Guards are also im- 
portant in preventing cargo losses, but iveed for 
guards, is lesseiied if other measures are adequately 
imposed. 

h. Unit commanders should im])ress drivers witJi 
their responsibility for the supplies carried in their 
vehicles. This responsibility iiichides that of j^ro- 
tectiug themselves by as.s\\ring that theiv loads are 
properly listed at point of origin, that discrepancies 
are noted, and that receipt is obtained for the full 
load at destination. This responsibility further in- 
cludes loading properly, securing load, and caring for 
load during the haul. 

Section V. HANDLING EXPLOSIVES AND 
INFLAMMABLE LIQUIDS 

196. DISPERSION 

Explosives and inflammable liquids (FM 5-25 and 
TM 9-2900) should be stored, liandlcd, and trans- 
ported with care; when practicable, they should be 
sufficiently separated from each other so that if an 
explosion or a fire involves one it will not involve 
another. This is part.icularly important when it is 
necessary to transport explosives and inflannnable 
liquids over important bridges or through congested 
areas, tunnels, or otlier vulnerable locations. 

197. SEGREGATION OF CAPS 

Separately packaged detonating caps should never 
be transported in a vehicle carrying other explosives 
or inflammable materials. Witli the exception of 
completely factory-loaded items, such as small arms 
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ammunition and hand grenades, explosives should 
not be fuzed until they ave ready to be used, and 
when applicable, fuzes should be removed by Ord- 
nance before such explosive materials are accepted 
for transport to a new location. 

198. PROTECTfON FROM SPARKS AND FIRES 

a. Static Electricity. Ground conductors should 
be provided to neutrahze charges of static electricity 
before and during transfer of inflammuble liquids. 
When transferring inflauimable liquids from one 
container to another, tlie two containers should be 
bonded by an electric- conductor, Bonding can be 
affected by toucliing the metal of the two containers 
tojsrether. In fueling veliicles from drums or cans, 
the flexible nozzle of the caJi should be brought into 
solid contact with the filler opening. When filling 
dnims "or vehicles from a hose of a dispenser, the 
nozzle should always be brought solidly against the 
metal of the drum or tank. Special bonding arrange- 
ments may be needed in filling tank tracks. 

1). E'xhaunt Gane-i and Ignition Sparks. As a pre- 
caution against accidental fire or explosion caused 
by hot exhanst gases or si)urks from a vehicle igni- 
tion system, vehicle ignitions should be cut off when 
loading explosives or inflammable liquids. 

c. Sparks from Metal. To avoid the possibility 
of sparks, nonmetallic tools, if available, should be 
used for handling explosives or inflammable liquids. 
AVhen practicable, tlie interiors of truck bodies used 
for transporting explosive and packaged inflammable 
liquids are normally lined with wood or other non- 
sparking material. 
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d. Open Flamss. Lighting matches iind smoking 
should be prohibited when in the vicinity of explo- 
sives or inflammable liquids, particiilurly when such 
materials are being loaded or unloaded. Electric 
lights only should be used for illumination. Infliun- 
miibles and explosives carried in open trucks should 
be well covered with a tiirpiiulin to protect the 
load from cignrettes carelessly thrown from other 
vehicles. Vehicles carrying explosives or inflam- 
nmbles should ahvuys mnintain u safe distance from 
open fires. 

e. Fire-Fighting Equifment. Effective fii'c ex- 
tiug-nishers (SE 385-155-1). should be carried by 
vehicles transporting infliunniable or explosive mate- 
riuls. In ureas where considerable quantities of such 
materials are being handled, special a])paratns for 
fighting large-scale fires should be available. 

199. GENTLE HANDLING 

Jars or shocks must be avoided in handling explo- 
sives. This is particularly essential in carrying sen- 
sitive explosives used in detonators. Containers 
packed with explosives should never be carelessly 
rolled, thrown, or dropped. All reasonable precau- 
tions, such as stopping the engine and placing the 
vehicle in gear, setting the hand brake, and blocking 
wheels, should be taken to prevent accidental move- 
ment of vehicles when they are parked. Explosive 
materials should be secure^ loaded inside the vehicle 
in which they are being transported so as to reduce 
the possibility of their shifting or falling out. Ex- 
jjlosives should never be carried on a tailgate or on 
the outside of a truck body. Unless there is need for 
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secrecy, vehicles carrying explosives should be clearly 
ideutifiecL Wlienever vehicles are halted on the 
road, guards should be provided or sigus should be 
cojispicuously posted to warn ai>proaching traffic of 
the danger of collision. Speeds of such vehicles 
should be moderate to avoid jars to loads and col- 
lision with other vehicles. 

200. LEAKAGE OF INFLAMMABLE LIQUIDS 

If a vehicle transporting inflammable liquids de- 
velops leakage en route, further niovenieut shoidd be 
limited to the minimum distance necessary to dispose 
of the load safely. When leakage is of such a natiue 
that further transportation is unsafe, the vehicle 
should inunediiitely move off the traveled portion of 
the road. Trenches may be dug to prevent the liq- 
uid's being spread over a wide area. If possible, 
the liquid should be kept away from streams and 
sewere. Spectators shoidd not be permitted to con- 
gi'egate, and lighting fires or smoking in the vicinity 
must be prevented. Guards should be stationed or 
markers posted to outline the area involved and to 
warn all concerned against the danger of sparks, 
opeji flameS; or smoking. 

201. REGULATIONS CONCERNING SHIPMENT OF EX- 

PLOSIVES AND GASOLINE BY TRUCK 

a. The Interstate Commerce Commission regula- 
tions npplicable in the United States are good guides 
for safety measures for shipment of explosives and 
inflammables by military forces. Methods of han- 
dling such cargoes overseas depend on the circum- 
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stances and the urgency of military necessity. In 
heavily populated areas in allied and liberated coun- 
tries, regiilatioTis for handling dangerous cargo are 
arrived at by joint agreement between l epi esentati ves 
of United States Armed Forces and the authorities 
of the government concerned. In occupied enemy 
territoi'y, the safety I'egulatioiis that apply ni'e those 
provided in local anny directives. It is essential that 
all personnel be constantly reminded of the safety 
rules governing the movement of dangei'ous cai'go 
because the slightest carelessness may have fatal i-e- 
sults. Officers and enlisted men cliarged with such 
moveuieuts will not only instruct their men thor- 
oughly on safety rules but will also constantly con-, 
dnct informal inspections to insure that safety meas- 
ures are followed. All personnel are required to 
bring the attention of the person concerned to anj' 
violation of safety rules. 

h. The following safety rules will be observed by 
all personnel moving gasoline or explosives: 

(1) Rule 1. To prevent fire, the following meas- 
ures will be constantl}' enforced : 
(a) Smoking is forbidden within 100 feet of 
any truck loaded with explosives or gaso- 
line. 

(&) Open flames such as those produced by 
striking matches, use of cigarette lighters, 
torches, etc., are prohibited within 100 
feet of any motor vehicle loaded with 
explosives or gasoline, 

(c) Two fire extinguishers properly filled, one 
inside the cab and one outside on the 
driver's side, are i-ecommeiided on each 
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truck liauling explosives and inflam- 
mables (par, 103& (5), Ordnance Safety 
Manual 00 Form No. 7224). 

(d) All personnel will be instructed ia the 
proper use of fire estinguisherSj and where 
practicable, the ijistriictions will be sup- 
plemented by demonstration. 

[e) If a tnick catches fire, all trucks "will be 
moved away fioHJ the vitjnitj' of the iire 
and all traffic stopped. Every practicable 
effort will be made to warn inhabitants 
livin^f in the vicinity of the danger. 

(/) When loading or unloading trucks, ex- 
plosives will not be placed in the vicinity 
of the exhaust. 

iff) Ignition and lighting systems will be 
. properly insnlated and fx'equently in- 
spected to insure that danger from short 
circuits is eliminated. 

(A) Every effort will be made to prevent leaks 
in gasoline tanks, fuel lines, and cax-bure- 
tors. When a leak is discovered, the truck 
will be unloaded and moved to a safe dis- 
tance before repairs are made. 

(i) Oil and grease thrown from moving parts 
will not be allowed to accumulate ou the 
truck body, engine, or other places where 
a fire hazard will result. 

(j) Motor vehicles transporting explosives or 
gasoline will not be driven past fires of 
any kind until it has been ascertained that 
the fire can be passed with safety. 
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(2) Rule 2. Advance reconnaissance and con- 
tact witli state and local ofticials are essen- 
tial. Routes selected should avoid heavy 
traffic and large cities if possible. 

(3) Rule 3. Loitering will not be permitted in 
the vicinity of the convoy. 

(4) Rule 4- When a truck breaks down, it will 
be moved as far to the side of the road as pos- 
sible and, pending the arrival of an empty 
truck or repair party, the truck will be left 
in charge of a guard, 

(5) Rule 5. Fuzes and detonating devices will 
not be carried in the same truck with other 
explosives (fi.xed ammunition an exception), 

(6) Rvle 6. The interior of the truck body will 
be lined so that every portion of the lining 
with wliioli a container may come in contact 
shall be of wood or other nonsparking 
material. 

(7) Rule 7. Loads will be braced and stayed to 
jjrevent shifting, 

(8) Rifh 8. Trucks loaded with explosives or 
gasoline will never be towed or pushed by 
another truck except to move a disabled 
truck to the side of the road. 

(9) Riile 9. Hourly halts will be made to in- 
spect loads and vehicles, 

(10) Rvle 10. Motor vehicles transporting ex- 
plosives on public roads or higliways will 
be marked with placards bearing the word 
"Explosives'' in letters at least 3 inches high. 
The placards will be prominently located 



286 



on each side and on the front and rear of 
tlie truck. 

(11) Rule 11. Xo motor vehicle tntiispoiting 
explosives or gasoline will be left unattended 
ii])on any public street or highway. 

(12) Rule 12. The motor will be stopped when 
loading or iniloading a truck hauling ex- 
plosives or gasoline. 

(13) Rule 13. Where trucks are of the open 
body type, a tarpaulin will be used to jjro- 
tect the cargo from rain or the direct raj'S of 
the sun. 

(14) RitleH. The entire cargo of explosives or 
annnnuition shall be contained within the 
body of the tiiick. Truck tailboard or tail- 
gate shall be closed effectively and secured. 
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PART SIX 



CONDITIONS OF OPERATION 

CHAPTER 13 

MILITARY HIGHWAY TRANSPORTATION 
WITHIN THE UNITED STATES 



202. CLEARANCES FROM CIVlllAN AUTHORITIES 

a. To assure compliance with state and local laws, 
to safeguard highway facilities, :ind to avoid delay's 
and accidents, movement within the continental 
United States and territories or possessions of the 
United States will be coordinated with state or local 
highway traffic authorities concerned and other ap- 
propriate civilian agencies. For example, the move- 
ment of ten or more vehicles organized to operate as 
a column or the dispatching of ten or more vehicles 
per hour to tlie same destination over the same route 
or of military vehicles of sizes or weights unusual 
for ordinary highway travel should be cleared with 
civil authorities. All necessary permits, clearances, 
escorts, and guides prescribed by civil authorities 
will be secured as far in advance as practicable and in 
no case, except in an emergency, less than 24 houi'S 
in advance of the movement. 

b. In the case of an intrastate movement by high- 
way, civilian assistance in planning the movement is 
obtained by the local installation or unit transporta- 
tion officer, who makes the necessary arrangements 
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with the higliway traffic authorities of the state con- 
cerned and otlier appropriate civilian agencies. 

c. Ill the case of interstate movements within the 
area, the matter should be referred to the area trans- 
porbition officer, who coordinates the movement with 
the authorities of the vai'ioxis states concerned. 

d. Wlien the movement passes out of the continen- 
tal Army area in which it originates, the transporta- 
tion officer of that area coojdinates the movement 
with the transportation cfficei-s of all areas tlirough 
which it passes, and the ti'ansportation officer of each 
such area coordinates the movenient with the proper 
civilian authorities withiji his area. 

e. Civilian authorities will be furnished with any 
information (except data classified above restricted) 
which they may request. The data which may be 
given to civilian authorities concerned is goveined 
by regulations and directives existing at the time of 
the movement. For example, during peacetime the 
identity of troops being moved is noi'inally not con- 
cealed, but in tlie case of war or imminent war, iden- 
tities of units are usually secret. 

/'. The following example illustrates information 
which civilian autliorities may desii-e : 

(1) Origin and desthiation of movement. 

(2) Desire to enter state at (liour) on 

-.(highway nnmberor name) at 

(point). 

(3) Desire to leave state at (hour) on 

(highway number orname) at 

~ (point). 

(4) Designation of cohunn. 

(5) Officer in command. 
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(6) Number of vehicles. 

(7) Personnel strength, 

(8) Necessary halts. 

(9) Column does (does not) have explosives. 
If so, their nature. 

( 10) March characteristics of column. 
(a) Speed. 

(i) Type of column, that is, whether infiltra- 
tion, open, close, or fixed. (Explain 
meaning of terms rather than merely use 
the term.) 

(<j) Distances between vehicles, speedometer 
multiplier (SM). (Explain SM.) 

(11) List of overweight or oversize vehicles, if 
any, and characteristics of weight of each. 

(12) Other datii (for example, whether black-, 
out will be maintained). 

ff. Civilian authorities may, in return, be of ma- 
terial assistance to military authorities by furnishing 
advice as to: 

(1) Most practicable route (s) to be used, identi- 
fying route markings. 
(3) Alternate route(s), identifying route 
markings. 

(3) Points where it may be advisable to divide 
columns and use two ov more routes to al- 
leviate congestion or road wear. 

(4) Time when it is best to pass through ai-eas 
of traffic cougestion or traffic defiles. 

(5) Vehicle spacing and speeds most desirable 
for coordination with other traffic. 

(6) Location and nature of any unusual road 
conditions. 
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(7) Highway repair work which may be en- 
countered or required. 

(8) Information on weight limitations of 
bfidgo!3 and clearsinces in height and width 
along the route. 

(9) Location of fsioilitics for service and sup- 
plies. 

(10) State and city police escorts to assist the 
column. 

(11) Availability of police communications sys- 
tem for emergency messages, including pos- 
sibility of tuning column radios into police 
net. 

(12) Location of hospitals available in case of 
emergency. 

(13) Procurement of dependable road maps. 

h. Whenever unforeseen circumstances dictate a 
change in the pluus for the movement, the civilian 
agency concerned will be notified promptly of the 
change. 

i. Information in a through h above does not pre- 
clude the establishment of standing operating pro- 
cedure with the proper statt or local authorities for 
tho coordination local, routine, or regional move- 
ments in the vicinity of or between installations. 

j. So far as the civilian practice permits, contact 
with civilian authorities should be informal and, 
wlien practicable, should be established by personal 
ctmfercnce between civil authorities and the appro- 
priate commander or his representative. When time 
will not permit personal conference, liaison should 
be estiiblished by telephone, telegraph, or radio, in 
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which event sufficient infonnatioii will be funiislied 
to permit intelligent planning. 

203. TRAFFIC ESCORTS 

a. ?forinally, niilitary police will provitle traffic 
escorts .as needed; however, civil authorities may 
provide the escorts necessary in assisting a movement 
through congested areas. 

. h. A city, county, or state police force or state high- 
way patrol may fm'nisli a traffic escort for the length 
of the movement within the boimduries of the city, 
count}', or state concerned, but such police nnits 
normally have no jnrisdictiou beyoiid their respec- 
tive areas. Hence arnuigements should be made for 
anotlier traffic escort,' \Vhen neetled, to meet the col- 
umn at- the point where tlic colxunn leaves one area 
and enters anotlier. 

"c. Civilian police escorts may be provided to aid 
tJie military police. When military police arc not 
available, civil police may furnish the entire escort. 

(1) Jn the absence of both civilian and military 
police, such traffic escorts as may be neces- 
sary arc furnished from the column. 

(2) It shoiikl be kept in mind that military 
police or escorts furnished by the cohuiui do 
not have the same authority as civilians (ex- 
cept ill case of martial law). In pv.ictice, 
military police will usuiilly be obeyed, but 
soldiers used as traflic escorts should be 
carefully selected and well-instructed to re- 
duce the probability of antagonizing civil- 
ians encoinitei'cd in the course of their duty. 
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204. TOLLS AND FERRIES 



a. Normally, tlierc is an nrrangement between the 
Army und authorities controlling a toll route or 
ferry under which tickets are provided or slips signed 
to cover the passajje of Army vehicles. 

&. Commanding officers of columns should ascer- 
tain in advance whether there are any toll bridges, 
tunnels, or ferries on their routes, and they should 
make sure that they are prepared to comply with the 
prescribed procedure. 

205. RECONNAISSANCE WITHIN THE UNITED STATES 

Main roads within the continental United States 
are generally good, lacking in prohibitive grades, 
and of high capability. Moreo\er, they are well 
signed and marked. Good up-to-date road maps are 
readily available, and information concerning roads 
under repair, unusual conditions, bridge capacities, 
detours, etc., is readily available through the civil 
authorities. It is therefore seldom necessary to make 
a detailed reconnaissance before the movement of a 
column over the main roads of the United States. 
However, during maneuvers, simulated reconiiais- 
suiice is frequently practiced and, for marches oflF 
main roads, it may be advisable in any case. 

206. SAFETY PRECAUTIONS 

Civilian safety precautions for movements in the 
United States are fully applicable to military move- 
ments. So far as consistent with military necessity, 
it is tlie policy of the Army to conform to all inter- 
state commerce and local safety regulations. 
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207. PROCEDURES IN CASE OF ACCfDENT 

(purs. 122, 123) 

Accident procedures as prescribed herein are de- 
signed to meet nonnal conditions and are applicable 
in tlie continental United States. 

208. ADVANCE PARTIES 

(par. 90) 

Advance details (nontactical) sliould be sent ©ut 
when it is necessary to rent ground to establish biv- 
ouacs and to arrange for rations. 

209. FOLLOW-UP PARTIES 

(par. 91) 

Tlie functions of a nontactical foIIow-up party are 
especially applicable in the continental United States, 
wliere it is important, that property used for bivouac 
or quarters sliould be left as nearly as possible in the 
same, or better, condition than before oociipaucy by 
troops. 
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CHAPTER 14 
MOVEMENT OF CONVOYS IN COMBAT AREAS 



Section I. GENERAL 
2T0. ENEMY CAPABILITIES 

Motor columns are a prime tiirget for attack by 
air from infiltrating enemy forces, guerillas, or 
parachutists. They are particularly vulnerable to 
such uttack if countermeasures are not planned and 
executed, especially where terrain features tend to 
produce congestion. When convoys must pass 
thi oiijrh uieas whci'e iunbush is a i)ossibility, respon- 
sible commanders must furnish security detachments 
capable of clearing the route of effective resistance. 

211. SELECTION OF THE INITIAL POINT 

The initial point selected should be inconspicuous 
to hostile obsen'ation, but it must be easily identi- 
fiable to those in the column. The column com- 
mander normally checks his units here. When 
sevei'al elements from dififeient routes converge on a 
single road, their arrival must be so timed tliat there 
will be no congestion or iutei-fei'ence between col- 
lunns, 

212. RECONNAISSANCE 

Advance reconnaissance in the direction of march 
is best provided by organic or impi-ovised recon- 
naissance units that operate well ahead of the col- 
umn and cover the main routes and important in- 
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tersectiiig routes in the direction of march. Adviiiice 
reconnaissance elements send out snnill patrols as re- 
quired. Each patrol should have at least two veliicles 
in addition to any veliicles required for messengers. 
Promjjtness and speed may contribute more to the 
safety of a moving column than deliberate and de- 
tailed security measui'es. 

213. PROTECTrON FROM MINES 

a. Detection, Antitank and anti])ersonnel mines 
and booby traps are likely to be encountered when 
entering areas recently occupied by the enemy. 
Newly mined areas can soiiietinies be discovered from 
a study of aerial photogi'aphs. Soil from mine 
burial, ])atterns of mine field, tracks, paths, and otiier 
signs, of activity may help to betray the presence of 
concealed inines. Dead cattle along the route or in; 
the area to be traversed may indicate that mines are 
located there; strayiiig cattle may indicate that the 
area is clear. However, mines nuiy be detonated 
along a route that lias been previously traveled; for 
example, when ruts wear deep enough to allow them 
to be detonated. Electric or magnetic mine detec- 
tors, if available, are useful for locating individual 
mines. Forks, sticks, grapnel liaies, probes, and sim- 
ilar equipment are used by mine clearing parties 
(FM5-31). 

h. Precautions. Despite the possibility of ruts 
wearing deep enough to detonate mines, it is alw ays 
a good precautionary measure to follow the tracks of 
vehicles ahead. In areas heavily mined, sandbags 
placed on the floodboards of vehicles are beneficial in 
preventing casualties in the evejit a mine is exploded. 
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Veliicles moving tlirougli a doubtful sector should 
proceed slowly and at widely spaced distances. 

0. Removal. Engineers or pioneer parties should 
be specially trained to discover aud remove mines 
from the roadway. Cleared paths or roadways 
should be marked with tape on either side of the 
cleared area. Inexperienced personnel who locate a 
mine should not disturb it, except in an emergency, 
but should post a sentry or sign to wani passing 
traffic until trained personnel are available to re- 
move the mine or destroy it. Special mine sweep- 
ers, such as tanks with special detonating attach- 
ments, provide a method for destroying antitank 
mines. Bangalore torpedoes and detonating nets 
made of detonating cord can be used as a rapid means 
of clearing a path through mine fields (FM 6-31). 
Fuzes of mines should be removed only by competent 
personnel. If it is impossible to clear the entire 
road of mines, one lane should be cleared and the 
other well-marked. Holes caused by removal of 
mines should be refilled to restoi'e the road surface 
to proper condition for vehicular use. 

214. AIRCRAFT WARNMG 

Speed of air operations makes it desirable to ob- 
tain adequate warning of tlie approach of hostile 
aircraft. When practicable the column commander 
should have a radio tuned to the area anti-aircraft 
artillery intelligence dissemination frequency. He 
should be able to determine the approach of hostile 
aircraft in time to give adequate warning to the 
column. Sufficient warning is needed to conform to 
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existing orders for such situations, for example, to 
allow the column to leave the road and disperse. 

Section II. GENERAL SECURITY MEASURES 

215. DEFENSE OF MOTOR TRANSPORT 

When convoys must pass tin'ough areas where am- 
bush is a possibility, it is tlie duty of the responsi- 
ble conunander to furnish security detachments capa- 
ble of clearing the route of effective resistance. These 
detachments may precede, accompany, or follow con- 
voys or may occupy successive positions along the 
route. Convoys traveling nlone arft subject to am- 
bush attacks. Where contact with the enemy is pos- 
sible, both active and passive defense nieasui"es 
should be utilized. Active measures to be taken 
normally require a knowledge of the immediate 
tactical situation; passive measures should be 
second-nature to well-trained and discixilined troops 
and effected whenever there is eveii a remote pos- 
sibility of attack. ' > 

216. CAMOUFLAGE 

(figs. 38, .39, 40, and 41) 

a. General. Camouflage can be accomplished by 
hiding, blending, or deceiving {FM 5-20 series) . 
h. Stationary Vehicles. 

(1) Vehicles can best be camouflaged when sta- 
tionai-y. However, when stationary they 
are not performing their function of mov- 
ing troops and cargo. While security is of 
the utmost importance, it should be realized 
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that it is secondary to accomplishing a mili- 
tary mission. 
(2) Stationary vehicles can best be camouflaged 
by placing tliem under natural vegetation 
in such a way as to break up the regular 
pattern of shadows produced by vehicles and 
by covering all parts likely to cast a notice- 
able reflection of light. When natural con- 
cealment is not available, some protection 
can be obtained by using fish nets or chicken 
wire proj^erly garnished with artificial ma- 
terial of natural vegetation. Care must be 
taken, however, that color and texture blend 
with the sm-rounding area (FM 5-20B) . 
G. Moving Vehicles. Moving vehicles cannot be 
successfully camouflaged artificially. However, 
movements may often be routed over roads which are 
concealed by natural vegetation. If dusty roads are 
avoided, the chance of the enemy's detecting a motor 
movement will be lessened. In a stabilized situation, 
artificial road screens may be of some value in con- 
cealing the nature and extent of road movements 
fimi hostile ground observers. Such screens are, 
however, seldom very efiective against aerial ob- 
servers. Unless the concealed road is new and not 
on publislied maps, attempts to camouflage may be 
an indication to tlie enemy of a heavy traflSo flow over 
the sector, 
d. Bivouac or Terminal Areas. 

(1) Strict camouflage discipline must be main- 
tained to ijrevent the formation of tracks 
or paths indiaitiug the location of camou- 
flaged vehicles and terminal installations. 
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Existing patJis should be mai'ked to prevent 
changes that would be readily apparent to 
enemy observation. Tracks made by ve- 
hicles- which cannot otherwise be concealed 
should be continued beyond the planned 
position of tlie vehicles so as not to end 
abruptly and thus call attention to the pres- 




RI6HT; SHADOWS HELP HIDE THE TRUCK. 




WRONG: THE TRUCK SHOULD BE MOVED AS SHADOWS LIFT, 

Figure S8. Vse of shadouss. 
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ence of the veliicles. Any tendency toward 
formation of geometric patterns in the park- 
ing of vehicles should be avoided. It is help- 
ful if all visible movement can be stopped 




RIGHT: DRIVE INTO CONCEALMENT FROM ONE SPOT. 



Figure 39. Tracks entering concealment. 
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■when eneiiiy aircraft are in the vicinity. 
However, when aerial attack is from a flank 
01' pei'pendienlar to the column it may be de- 
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sirable to kee|) the convoy moving until the 
aircraft has coiiipleted its pass. 
(2) When snow is on the ground, white sheets 

may be of some value for camouflage I3ur- 
jjoses. Their use is effective, however, only 
when strict cainouflage discipline is en- 
forced, since wheel tracks, paths, and dis- 
coloration show lip very readily on snow. 

217. CONTROL OF COMMUNJCATIONS 

a. Enforcement of strict radio silence may often be 
necessary in oi-der to prevent hostile radio Jntercept 
service from locating motor transport movements. 
Even when strict radio silence is not essential, care 
should be taken that radios do not pi'ovide important 
information .to the enemy. Comnumication by wire 
is likewise often subject to enemy, interception, esjje- 
cially when enemy mechanized units or undercover 
agents are known to be opernting in the area. When 
the urgency of the situation does not ret|uire other- 
wise, it is desirable to use code in transmitting infor- 
mation of traffic movements. 

218. DEMOLITION OF VEHICLES TO PREVENT ENEMY 

USE 

«. When necessary to prevent the enemy from using 
or salvaging automotive equipment, commanrlers 
should destroy or damage beyond repair all parts 
essential to the operation of the vehicle, including 
essentiiil spai'e parts. They sliould select a location 
for destruction that will cause greatest obstruction to 
enemy nwvement and obsei've appro))riate safety 
]>recautions. 
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6, Methods of destruction employed are: 

(1) Smashing. Use sledges, axes, handaxes, 
pickaxes, hamniera, crowbars, or heavy tools. 

(2) Chitting. Use axes, handaxes, or machetes. 

(3) Burning. Use gasoline, kerosene, oil. fliune 
throwers, or incendiaries. 

(4) Explosives. Use fircanns. grenades, or otiier 

explosives. 

(5) Disfosal. Bury parts in slit trenches, fox- 
holes, or other holes. Throw, in streams. 
Scatter. 

<?. Three methods of destroying the vehicle are out- 
lined below in the order of their effectiveness. 
■Whichever method is used, the sequence outlined will 
be followed to assure uniformity of destruction 
among a group of similar vehicles. 

(1) Method No. 1. 

(a) Puncture fuel tunics. Remove and empty 
fii-e extinguishers. 

(&) Using an ax, pick, sledge, or any other 
heavy object, smasli all vital elements, 
such as distributor, carburetor, air cleaner, 
generator, ignition coil, fuel pump, spark 
plugs, lights, instruments, and controls. 
If time permits and a sufficiently heavy 
. object is available, smash the engine cylin- 
der block and head, crankcase, transmis- 
sion, and axles. Slash and destroy tires. 

(<j) Pour gasoline or oil over entire vehicle 
and ignite. 

(2) Method No. t. 

{a) Puncture fuel tanks. Bemove and empty 
fire extinguishers. 
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■ (b) Use tanks, nitillery, ajititank rockets, or 
grenades to fii'e on the vehicle. Aim at 
the engine compartment, axles and wheels. 
If a good fire is started, the vehicle may 
be considered desti'oyed. 

(3) Method No. 3. 

(a) Puncture fuel tanks. Remove and empty 
fire extinguishers. 

(b) Prepare charges of explosive with a non- 
electric blasting cap and appropriate 
length of safety fuze for each charge. 
Place one charge on top of the clutch hous- 
ing and one as low as possible on either 
side of the engine. The second charge 

■ should be placed to insure destruction of 
tlie engine block and crankcase. 

Caution: If charges are prepared be- 
forehand and carried in the vehicle, 
keep the blasting caps and safety fuzes 
separated from charges until they ai-e 
to be used. 

(c) Ignite the chiu-ges and take cover. Tlie 
danger zone is appi'oximately 200 yards. 
The fuze will burn approximately 1 min- 
ute for each 2 feet of fuze. 

d. Destruction of pneuniatic tires, including the 
spare, must always be accomplished, even if time will 
not permit destmction of any other part of the ve- 
hicle. The following methods may be used. 

(1) Incendiary gi'enades may be employed to 
destroy tires. Ignite one grenade under each 
tire. When this method is combined with 
the destruction of the vehicle by other ex- 



306 



plosives the incendiary fires must be well 
started before tlie charge is detonated. 
(2) An axe, pick, or inrtchine-gini fire may be 
used to daniiige tires. They shoidd be de- 
flated first, if possible. Gasoline may be 
poured on the tires and then ignited. 

219. GUERILLA ACTIVITIES 

a. A g\ieril]a attack on a supply convoy may result 
in a disrupted line of communications and a shortage 
of supplies. Such an attack may' also yield supplies 
to the eiiemy. 

&. The cohimn commander must instill a courage- 
ous attitude among his drivers so tliat column per- 
sonnel, alert to the situation confronting them, will 
act promptly. Though the eneniy may act on ground 
of his own selection, he may be deprived of some of 
the advantages of surprise attack if alert personnel 
are ready to enforce countermeasures. 

b. The scheduled route of march and any change 
thereto must be scrutinized for possible guerilla ac- 
tivity attempting to lead the convoy into ambush. 
Guerillas may alter directional signs, impart mi9> 
leading information, construct road blocks, and mine 
road and shoulder areas so as to delay and liarass 
the mission. 

d. Convoy personnel must be alert for ambush if 
the lead vehicle should become immobile as the result 
of a mine or other action. The column's defense may 
possibly be best accomplished by continuance of tlie 
march. 
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e. Enemy action is likely to occur in defiles or 
heavily wooded areas or while fording streams or 
crossing bridges. Strict march discipline is enfoixjed 
so that continued movement of the column may be 
maintained when possible. The unity of the column 
is especially important in supply columns where a 
minimiun of personnel is available. 

/. Sentries and outgiiards must be maintained at 
motor parks and bivouacs, and they should be in^ 
spected continually to insure a state of alertness 
(FM 31-20). 
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CHAPTER 15 
EFFECTS OF TERRAIN AND CLIMATE 



Section I. OPERATIONS UNDER DIFFICULT 
CONDITIONS 

220. EFFECTS OF TERRAIN AND CLIMATE 

a. Proper Use of Vehicles. The fact that tactical 
vehicles are usually designed with all-wlieel drive 
and have low and powerful gear ratios does not war- 
rant abuse through excessive wear and tear imposed 
by operations over rough or hazardous terrain when 
it can reasonably be avoided. 

6. Operating Over Minor Roads. The danger of 
a driver losing his way is increased on minor roads 
which are unmapped and unmarked. If a convoy is 
lost in strange counti-y .md the location ciimwt be 
established by other means, time and effort will often 
be saved by having the main body lialt wliile a recon- 
naissance party is dispatched to determine where a 
wrong turning was made or where the route being 
followed leads. 

221. OFF-ROAD OPERATIONS 

Wlien moving off the road, under difficult condi- 
tions, the following precautions should be taken : 

a. The leading vehicle should have a selected 
driver. He sjhonld be the best di-iver available. 

&. The front axle drive should be engaged before 
leaving a hard surface rond. 
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0. Guides on foot may be dispatched in advance 
and personnel may be dropped to caution drivers in 
the rear concerning jjarticularly difficult jjlaces. 

d. When a vehicle is stalled, the driver should be 
given advice and help. A decision is required at once 
as to whether the stalled vehicle can be moved nnder 
its own power, b}' the nest vehicle, or by men at 
hand. If the vehicle cannot be moved witliout hold- 
ing up the eolunin, it is left for the trail party. So 
far as practicable, the column should be kept moving 
and a detour route should be started. 

Section II. STEEP GRADES, CURVES— MOUNTAIN 
OPERATIONS 

222. GENERAL 

This section deals witli the effects of topographical 
features such as sharp curves, steep grades, and 
other conditions normally encountered in hilly or 
mouutainous regions. 

223. NEGOTIATING TURNS WITH A TOWED LOAD 

In making a curve with a towed load the tendency 
of the trailer is to "jack-knife" unless the reduction 
in speed is very gradual. Wlien the towed vehicle 
has brakes, trailer brakes should be applied first. 
Sudden stops should be avoided. If a curve is too 
sharp for a truck and towed load, it is usually pos- 
sible to uncouple the truck, drive it around the turn, 
and then manhandle the towed load or jjull it around 
the tuni by use of a tow rope or block and tackle. 
When tractor-semitrailer combination cannot nego- 
tiate a turn, "dolly-converters" may be stationed at 
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sharp curves, witli a tractor crew to pull the con-- 
verted semitrailer around the curve. 

224. ASCENDING STEEP SLOPES 

a. Incmmng or Dect'eming Load. If power fails 
at the lowest gear ratio, the loud may have to be de- 
creased. However, if failure to make ascent is due 
to loss of traction, causing the vehicle to slip, 
sufficient traction jnay sometimes be gained bj in- 
creasing the load. This may be done by loading men 
over the driving axle or axles. This solution is 
frequently successful on vehicles with two-wheel 
drive, and on en>j)ty vehicles moving lieavy towed 
loads. On nontowing vehicles haviitg front-wheel 
drives, the addition of >nore than tlie nornnil load is 
seldom advisable, because these vehicles usually have 
sufficient traction to \m\\ to the limit of their power. 

h. Tovnng and Pushing. Towing may be tl>e most 
expeditious method of getting over a difficult ascent 
if the vehicle cannot negotiate the hill on its own 
power. Jf the grade is not too steep, the use of nian- 
jjower either towing or jnishing may be the quickest 
luid most })ractieal method. If pushing is resorted 
to, jjrecautions should be taken against the vehicle's 
rolling back. Chocks slioukl be placed under tJie 
wheels and moved forward with the vehicle. Winclt- 
ing or towing by another vehicle may have to be 
resorted to. If a winch truck is available it shoidd, 
if possible, make the ascent first. This may require 
winching of the vehicle with its own gear, perhaps 
even by steps, using block-aud-tackle and deadnian 
methods. After the first vehicle has cleared the 
critical ascent it may assist in towing or winching 
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otlier vehicles up the grade, Or each vehicle in 
turn may be connected with tow rope or cable to assist 
vehicles following. In the case of tiuck-trailer 
operations, towed loads may be disconnected and 
pnlled up separately. If necessary, several vehicles 
may be connected in tandem to pnll up a towed load. 

225. DESCENDING STEEP SLOPES 

a. Choosing Descent. If there is a choice of de- 
scents the one which allows the best traction and the 
most graduated slope should be .selected. Otherwise, 
steep slopes should be descended straight down, so 
that in case sliding occurs the vehicle uiay be brought 
under control more quickly witliont danger of over- 
turning. Before descent of dangerous slopes all per- 
sonnel except the driver should be dismounted. 

h. Assik-tance. \\'hen necessary, outside assistance 
should be given to vehicles descending very steep 
slopes. It may be applied as follows: 

(1) By manpower through the use of tow ropes, 
or block and tackle to prevent too sudden 
descent. A ti-ee or post may be used for 
snubbing the rope and to allow personnel 
to gain a new hold or to let the weight down 
gi-a dually. 

(2) By use of another vehicle connected by 
chain, cable, or rope to the vehicle descend- 
ii>g, both descending in low geai*. This is 
accomplislied best when the rear vehicle has 
ii more gradual descent or can obtain better 
traction. It may also be accomplished by 
connecting vehicles in series or in relays. 
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(3) By vise of the winch oil assisting vehicle, 
the cable being attached to the descending 
vehicle and nin out in gear, the descending 
truck operating in the lowest <reav. 

(4) By setting brakes on towed loads of the 
descending vehicle and attaching a safety 
rope or tackle between the vehicle and its 
towed load. Weight of the braked trailer 
is used to retard the descent of both units. 
When necessary, towed loads shonld be dis^ 
connected and let down separately. 

226. MOUNTAIN OPERATIONS 

a. Motor Operations in Mountainous Terrain. 

(1) The rules for ascent and descent of steep 
aloi)es obviously apply in mountain opera- 
tions. 

(2) General recoimaissaiice of the available road 
net will usually determine the type and the 
number of trucks that can profitably be em- 
ployed in a mountain ojieration. Mountain 
roads or trails often are nniniproved. 
Bridges are often narrow and of a flimsy 
construction and teqnire reinforcement be- 
fore they ai-e adequate for militai-y traffic. 

(3) Motor trans]Dortation in mountainous ter- 
rain may have to be drastically reduced or 
dispensed with. Some areas may be acces- 
sible only to pack trains in which case 
trucks may be halted at a designated truck- 
head and loads transferred. When trucks 
may proceed only with great caution it may 
be advisable to establish niarshalling yards 
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so as to hold some and allow high priority 
shipments to move first. As the congestion 
is relaxed or as the road net branches out as 
a result of combat successes, the convoy held 
can be moved forward. 
(4) Nevertheless, full advantage must be taken 
of motor transportation to move supplies as 
far foiward as practicable in order to re- 
duce the handicap iniposed by pack trains 
and portage, 
ft. Trafjic Control. Because of narrow one-way 
roadways and other hazards often encountered in 
mountainous areas traffic control must be rigidly 
enforced in order to prevent congestion and delay. 
AA^here^ er possible alternate routes should be avail- 
able for ascents and descents, otherwise regulatory 
measures should be employed which allow alter- 
nating flow of traffic. 

c. Mountain Daylight Driving. In daytime driv- 
ing on mountain roads vehicles should maintain 
gi'eater than normal distances. If traveling in a 
gov erned column a speedometer multiplier should be 
specified wliich is large enough to require safe dis- 
tances and yet not cause vehicles to straggle or be- 
come lost (normally SM 3 to 5). In addition, mini- 
mum distances (gaps) may have to be specified. 
Extreme care must be exercised on mountain i-oads 
because of the many sharp, blind curves and steep 
grades. All curves must be taken at a speed which 
will enable the driver to halt the vehicle in less than 
the visible space ahead. Either up or downhill 
grades should be taken in a gear ratio that will en- 
able the veliicle to take the entire hill M'itliout shift- 
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ing. Caution must be exei-cised to see that the speed 
of the vehicle does not exceed the speed (listed on 
the ])late in the cab of the vehicle) foi- that ]3aiticular 
gear ratio. Hills should be descended with a com- 
bination of breaking by brakes and engine. Neither 
should be used alone in driving a vehicle downhill. 
Sufficient personnel and pioneer equipment should 
precede the column in order to meet emergencies such 
as landslides, overturned vehicles, etc. Guides sliould 
be posted at dangerous places, especially when back- 
ing and turning are required, to give directions to 
each driver before be starts to negotiate the difficnit 
section. 

d. Maintenance. The normal maintenance of 
motor transportation assumes exti'a importance in 
mountain operations. Before and during operations 
in steejj terrain, the safety devices of all vehicles 
should be checked contijiuully, since failure on the 
part of any may have disastrous results. Proper ad- 
justment of brakes is especially important. The 
emergency brake must be adjusted so that it is capable 
of holding the vehicle on slopes witliout the aid of 
gears or foot brakes. One failure which is extremely 
dangei'ous when vehicles are descending steejD slopes 
and depending on the braking power of the engine 
is slipping out of gear. Winches sliould be carefully 
checked for proper lubrication and proper adjust- 
ment of the automatic brake. 

e. Winching Operatiom in. Mountainous Terrain. 
Grades sliould be negotiated, as far as practicable, by 
driving; winching should be considered a last resort. 
Chains are fiequently necessary because of the pres- 
ence of snow or mud on the road surface. Short, 
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steep slopes may be climbed by building up as much 
momentum as possible with a slow, steady pull in 
low gear. Wlien this procedure is followed, the 
vehicle will normally go higher before traction fails 
and winching must be resorted to. When wmcliing 
is necessaiy, the route selected should provide fre- 
quent anchor points in the form of trees or rocks. 
The more frequent the anclior points, the greater the 
mechanical advantage that can be obtained by th© 
use of siuitch blocks. When trees or other anchorage 
is not available, tlie deadman can be used. At each 
point where winching is necessary, the use of one 
vehicle to winch other vehicles in turn as they arrive 
at that position is reconunended. When guns are 
being winched np or down, the trails of the weapons 
should be downhill. When winching on steep slopes, 
every effort should be made to keep the cable taut 
and to avoid sudden jerks which may break the shear 
pins. Care must be taken at all times to clear ob- 
structions from the route in fi"ont of the wheels. 

Section III. MUD, SWAMPY GROUND, GUMBO 
227. MUDDY ROADS 

The usual muddy road is soft and slippery on the 
surface, but underneath it may be hard or may pack 
suflicientlj to support a vehicle. Soft spots will 
allow spinning wheels to dig in quickly. The follow- 
ing suggestions are applicable to negotiating this 
type of muddy going: 

a. Traction Aids. Skid chains usually give aid to 
traction and reduce skidding. 

ft. Gear- In general, the highest gear that wiU 
give sufficient torque is selected. As the loss of 
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momentum and the sudden aplication of increased 
power at a critical point starts the wheels to spin, 
the need for a gear reduction must be anticipated. 

c. Momentum. Momentum should be maintained 
across slippery places and up grades by keeping the 
A'ehicle moving until stalled or until slipping occurs. 
Usually when slipping occui-s, the speed should im- 
mediately be decreased so that the wheels can take 
hold. 

d. Choice of Track. Old ruts are the Iiardest 
packed and should generally be followed. This prin- 
ciple usually holds for all vehicles of the same axle 
width following the fii'st, except in grassy areas 
which may give way after the first vehicle has passed. 
Where road centers are high or ruts are too deep to 
be cleared by the vehicle body, luts should be strad- 
dled, or a new track should be made, 

e. Procedure on Becoming Mired. Once a ve- 
hicle lias come to a complete stall in mud, the clutch 
should be disengaged at once. No new attempt to 
move forward should be made until an outside check- 
up is made. Projier procedure for quickly extricating 
a mired veliicle is dependent upon judgment and ex- 
perience. The following possibilities are offered : 

(1) Selecting lieit roay out. Of ten a vehicle can 
be moved backward for a new trial more 
easily than it can be moved forward. Hard 
ground may be gained by turning to one 
side or tlie other. 

(2) Dismounting personnel. If pei-sonnel are 
carried, they should disnioiuit and try to 
push the vehicle out with the .'lid of the en- 
gine. Often the lightened load and applied 
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power of the men will be snfRcient. In mak- 
ing a try with outside aid, the driver should 
apply power to the wheels gradually by eas- 
ing in the clutch and slow acceleration.. 
This triiil should not be continued to such 
an extent that the wheels dig in. 

(3) Z7.se of manpower. If sufticient men are 
available, an immediate attempt should be 
made to move the vehicle by manpower 
either by pushing or towing. Personnel 
should be cai'ef ul to avoid positions in which 
they may slip and fall under the wheels. 
Because of the danger of vehicle overtuni- 
ing. personnel should be cautioned against 
pushing on the side of a moving vehicle 
that has slipped into a ditch from a high 
crown road, or a vehicle that is off balance 
in deep ruts. 

(4) Applying nearest -mitahle toio. If a light 
tow will probably succeed, the next suitable 
vehicle, ahead or behind, niay be used. 
Often the next vehicle can be detoured and 
used for a tow. Where the vehicle has 
skidded oti a highly crowned road, men with 
tow ropes attached to the sides of the ve- 
hicle may assist in helping tlie vehicle back 
into the road. 

/. Extracting Stalled VeMcle. Where the above 
expedients will not suffice and towing assistance from 
another vehicle is not avuihible, the driver and any 
personnel that may be with him may attempt one 
of the following methods of extricating it: 

(1) Improving traction. Additional traction 
devices, such as wheel mats or skid chains, 
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may be applied. Often drive wheels may be 
jiicked up (sufficient base being available 
for the jack) and traction aiid flotation ill- 
creased by placing brush, boards, locks, or 
similar material under the wheels. If a 
pole is available, it may be used as a lever 
and inserted under the hub or axle in order 
to raise the wheels. 
(2) Digging out. Ditches dug in tlie direction 
that the wheels are expected to move, may 
aid in moving the vehicle out. When wheels 
are in deep ruts, ditches dug at an angle to 
the ruts may be necessary in order to make 
it easier to get the wheels back to a straddle 
position over the rut. In this case the ruts 
should be filled. 

228. SWAMPY OR BOGGY GROUND 

Whei-e water has been standing for a considerable 
time and swamp grass lias grown, a surface crust will 
usually have foimed over accnmnlated dead vegeta- 
tion. Certain variations in ])riiiciples and procedure 
apply in this type of muddy going. 

a. Avoid Sic(niips if Po-uible. Boggy or swampy 
soil may be avoided. Evei^ effort sliould be made 
to move ovei- the higliest ground available. 

1). Unload Personnel. Pei"sonnel sliould dismount 
and assist with tow ropes at critical points. 

c. M'liiitain MomerUuni. The main requirement 
in moving over a boggy piece of ground is to move 
over the soft spots rapidly if possible. Wheel spin- 
ning sliould be kept at a minimum. 
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d. Follow Separate Tracks. The grassy crust- 
may carry one vehicle but may not siipi^ort another 
in the same track. Therefore, each vehicle should 
follow a separate track. A guide should precede 
each vehicle on foot, locating the hard groinid and 
guiding the driver carefully over the best route. 

e. Stalling. When a vehicle comes to a stall, the 
clutch should be disengaged at once to avoid "dig- 
ging in" of the wheels. No attempt should be made 
to move it without outside power. 

/. Deflating Tires. Flotation may be increased 
by deflating tires. 

229. GUMBO AND OTHER STICKY SOILS 

Gumbo and other sticky soils present a problem 
similar to that of boggy groimd. In addition, these 
soils give little traction and stick to the tires and 
wheels in great masses. Boards, shovels, knives, and 
the like may be fastened to the truck body to scrape 
the mild from the wheels. Whenever possible, old, 
hard-packed roads should be selected through these 
areas. 

Section iV. CROSSING DITCHES, STREAMS, AND 
OTHER EXISTING OBSTACLES 

230. GENERAL 

a. This section deals with measures taken to nego- 
tiate natural and otliei' existing obstacles such as 
defiles, ditches, sti-eams, rivers, etc. 

&. Special precautions are taken to avoid conges- 
tion and delay during tlie passage of obstacles and 
defiles. The massing of troops in the vicinity of an 

320 



obstacle or defile, is especially hazardous in combat 
areas and must be avoided. 

c. Provisions ai:e made in advance to avoid con- 
fusion at crossings or detours around obstacles. These 
provisions inchide adequate measures for traffic con- 
trol aJid security. Where practicable obstacles will 
be avoided by the preparation of turn-outs and de- 
tours or their hindrance may be lessened by the selec- 
tion and preparation of additional crossings. The 
limits of a hazardous crossing and the road leading 
to or around it are approximately marked or warn- 
ings are placed at dangerous points. 

d. Major obstacles such as rivers may act to pre- 
vent or retard movements. They may require the 
teniporai'y breaking up and rerouting of columns or 
the holding and rescheduling of vehicles and other 
elements. Troops may have to be detrucked or sup- 
plies ujiloaded at cj ossings. Traific conditions or the 
tactical situation visually requires that troops or 
vehicles delayed by such obstacles be moved off 
the road and into concealed areas until called forth 
to make the crossing. See paragraphs 158-160 for 
control measures required by these conditions. 

231. CROSSING DITCHES 

a. Narroio or Shallow Ditches. Ditches with width 
approxinniting the diameter of the wheel should be 
traversed diagonally by two-wheel drive vehicles so 
that the. drive wheel on one side will take hold of the 
far edge of tlie ditch at the same time that the op- 
posite wheel is going into it. As this angle of cross- 
ing is a strain on the frame, springs, and driving 
mechanism, tile ditch should be crossed slowly. 
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Fro2it and rear drive vehicles can usually croS3 
ditches at a right angle witliout ixnnecessary strain 
on the frame and body. 

b, Wide Ditches or Ravines. When a ditch is 
wider than the diameter of the wheel and has slopes 
deeper than the running board or undevcarriage 
clearance, no attempt should be made to pass it until 
the banks are cnt down or the bottom filled with solid 
material. Such ditches should be crossed at right 
angles. If they are wet, they should be approached 
slowly and the vehicle speeded n]>, but witlioiit caus- 
ing wheel slipping, just us tlie front wheels cross the 
lowest point. 

232. FORDING SHALLOW STREAMS 

Fordings should be attempted only after careful 
reconnaissance. Maximum fordable depths are given 
in paragraph 233 below. Tlie following points 
should be observed when fording a shallow stream: 

a. Cross Slowly. As a rule nothing is to be gained 
by attenuating to use momentum in crossing streams 
because the force of the water may stall the vehicle 
or the water may drown the engine. Streams sliould 
be crossed slowly in a low gear. 

b. Disconnect Fan. If there is any dangev of the 
water's surging into and being splashed by the fan, 
the fan should be disconnected for the crossing, 

c. Dry Brakes. After crossing a stream brakes 
should be applied intermittently to make sure they 
will hold and will not grip. 

d. Check Lubrication. At the first opportimity, 
wheels, crankcase, univei-sal joint, dilferential, trans- 
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mission, and subtransraission should be checked for 
propel' lubrication and evidences of water or rust. 

e. Exhaust Manifold. If streams are wide, dis- 
connect the exhaust manifold. See paragraph 233 
and TM 9-2853 regarding waterproofing methods. 

233. FORDABLE DEPTHS FOR VEHICLES 

When it is necessary to ford streams, the follow- 
ing data on fordable depths of vehicles are genei'ally 

applicable for unwaterproofed vehicles when mod- 
erate current and hard bottom exist : 



Deiith in feet Unit 

4 to 6 Heavy tanks and tractors 

3 to 5 Pack transportation 

2 to 4 Medium tanks and tractors 

2 to 4 Trucks and trucks wltli towed loads 

1 to 3 Light tanks and tractors 



234. DEEP STREAM CROSSING (TOWING) 

When the situation demands that streams too deep 
for fording be crossed and bridges or other facili- 
ties are not available in the vicinity, the first con- 
sideration should be to obtain or improvise bridges, 
ferries, or rafts. However, even if none of these can 
be made available, it is possible to tow vehicles across 
streams of almost any depth without serious damage 
provided suitable limited waterproofing is accomp- 
lished. The tackle and tow indicated in figure 42 are 
used. The vehicle must be properly prejaared for 
submereion (bat not for running under water) by 
closing appropriate openings and I'emoving such 
parts as will be seriously harmed or rendered inop- 
erative by moisture (TM 9-2853). After crossing, 
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the vehicle sliould be thoroughly serviced and all 

water removed. 




Figure 42. Tackle for deep stfeam crossing. 



235. BRIDGES 

a. Weakened or damaged bridges may present a 
major obstacle to a movement or a bottleneck to 
highway traffic. Speed, caution, and bridge capacity 
signs shonld be carefully observed. 

i. The capacity of bridges can be estimated only 
by competent engineers. An engineer officei- in 
charge of imy bridge is responsible for its structural 
adequacy and the safety nieasm-es to be taken in pass- 
ing over tlie bridge. Instructions issued by the engi- 
neer officer and the bridge guards relative to tlie use 
of the bridge are strictly obeyed. March command- 
ers aie responsible for seeing that veliicles exceeding 
tlie maximum load capacity of the bridge are re- 
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moved from the column for crossing at some other 
point or in a manner which will not endanger other 
vehicles. 

c. The tactical situation or other emergency may 
require that bridges be used by vehicles which exceed 
the bridge capacity or before safe capacity can be 
determined. In such cases, when the capacity is in 
doubt, bridges should be tested by a single vehicle of 
medium weight. Then, after a successful crossing, 
other vehicles of progressively greater weiglit should 
proceed in turn after the veliicle ahead has cleared 
the critical span. When the capacity of a bridge is 
not believed sullicient to carry both the power unit 
and towed load, the towed load may be uncoupled 
and pulled across by a tow line longer than the dan- 
gerous span of the bridge. 

d. In crossing a dangerous bridge, motor vehicles 
travel slowly, holding to the center of the bridge and 
maintaining the distance essential to prevent over- 
loading. Track-laying vehicles should be started 
across a bridge so tliat they will not have to be 
turned on the approach or on the bridge, because 
turning them places a severe strain on the bridge. 

Section V. FOREST, BRUSH— JUNGLE OPERATIONS 
236. GENERAL 

a. Obstruction to military movement due to vege- 
tational growth may exist in conibiuation with other 
tei'vain barriers. In temperate climates forests with 
heavy overhead growth and lesser underbrush offer 
less handicap generally than the dense tropical 
growth of jungles. Motor transport cannot operate 
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ill heavy brusli or jungles unless roucts exist or arc 
cleared by bundozers. It cannot operate efficiently 
unless the cleared roads are iiii])roved. 

h. Overliead foliage often affords inany advan- 
tages to military operations because of the conceal- 
ment alForded. Many ti"oops may be bivouacked in 
wooded areas without disclosing their piesence to 
the enemy. Overhead foliage nu«y occasionally con- 
ceal roads which are wide enongli to pennit move- 
ment. Furthermore, if underbrush in a forest is 
liglit, limited cross-country vehicle ojicrations may 
often be made to advantage. Such movements 
usually require close reconnaissance on foot and 
should be made only when the area is well known 
and return exits are available. 

c. Where swamps and rugged terrain exist along 
with dense vegetation, consideration nnist be given 
to the combined effect of such conditions. 

237. JUNGLE TRANSPORTATION 

{FM 72-20) ■ 

a. The basic means of jungle transport is portage 
(hand carry) ; also pack sinimals are frequently 
employed. 

b. Wheeled transiiortation is generally imjn-ae- 
ticable except on roads, or in the dry seasons on wide 
trails, and in areas where the jungle gi-owth is light 
and free of Intertwined vines and large ti-ees. How- 
ever, engineer or pioneer troojjs using bulldozers fre- 
quently can improve trails sufficiently to permit 
movement of light trucks and trailers. Trails suit- 
able for pack animals frequently are also suitable 
for operation of 14-ton trucks. Track-laying vehicles 
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can sometimes be used in jungle operations and may 
furnish one means of logistic support. 

c. Operations of larger wheeled vehicles are, for 
the most jiart, restricted to coastal regions and 
around plantations or settlements Nvhere adequate 
roads and wider trails are available. 

238. JUNGLE MARCHES 

a. Even when motor vehicles can be used jungle 

trails usually restrict the formation of an organized 
column. To facilitate control, to improve security 
measures, and as an aid to rapid movement, mareh 
units shonlcl normally mo\'e as compactly as possible. 
Close column formations permit easier following of 
trail breaks; however, in tactical situations such for- 
mations increase the danger of ambush. Open col- 
umn or other extended formations (that is, infiltra- 
tion) lessen the dangei' of a general ambush but in- 
crease the possibility of an element's becoming sepa- 
rated or cut off and ambushed. The type of formation 
selected should be bused on a careful evahuitiou of 
the existing conditions. Prescribed distances shoidd 
be maintained at the cost of reduced speed. Close 
liaison between elements of the march should be 
maintained at all times. 

b. Movement over unniavked and uncharted jungle 
trails may liave to be made witli the aid of compass, 
and reconnaissance elements far in advance of the 
main body. Lateral trails should be reconnoitered 
for possible alternate routes; in tactical situations 
these should be covered by patrols until the column 
has cleared. 
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c. ;March disciijliiie is particularly important in 
jungle operations. Alertness is essential. At halts, 
men relax but adequate owtguards must remain alert. 

d. Whenever practicable bivouac sites should be 
on high ground, should be defensible, and should be 
near fresh water. A native village slionld never be 
selected as- a bivouac site or motor park. 

239. SUPPLY AND EVACUATION 

a. Because of limited' facilities noniially available 
in jungle operations, the transportation and evacua- 
tion functions nuist be closely planned, supervised, 
and integi'ated. Eequireinents must be anticipated 
•well in advance of actual needs. 

b. Special provision must be made to protect sup- 
plies against spoilage caused by climatic conditions. 
Additional tarpaulins, or other coverage, may be 
necessary for vehicles in order to provide protection 
fi-om heavy rains and hot, tropical sunshine. 

c. Standard ambulances may not be practicable on 
jungle trails. For this reason, otlier types of vehicles 
may be used for transportation of the sick or 
woimded. Emjity supply vehicles returning to the 
rear must be utilized for evacuation purposes. 

d. Supply and evacuation movements in the jungle 
require more than normal assistance and protection. 
Tactical troops may have to be committed for tliis 
purpose. 
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Section VI. HEAT AND SAND— DESERT OPERATIONS 



240. GENERAL 

a. The terrain in deserts is not always flat. There 
are hills and valleys, mountains, sand dunes, shale, 
and salt marslies as well as great expanses of sand. 

h. Extreme heat, dryness and dust resulting in lack 
of vegetation, and the sandy or rocky barrenness of 
deserts are conditions which may or may not exist 
in combination. Each condition require.5 .special 
measures to mainUiiu efficiency of troops and equip- 
ment, and in some desert-type operations a combina- 
tion of measures is required foi- military success. 
When properly modified and provided with special 
equipment, almost every type of military vehicle can 
be used in desert operations. 

241. DIFFICULTIES TO BE ENCOUNTERED 

The heat, sand, and rough surfaces encountered in 
arid regions all combine to shorten the life of motor 
vehicles and increase the need for skilled operation 
and thorough maintenance. Some of the more fre- 
quent motor transport difficulties experienced in the 
desert are mentioned below. By foresight and care- 
ful driver and mechanic training many of these diffi- 
culties can be prevented, overcome, or reduced. 

a. Overheating. Overheating may often result 
from driving in the heat of the day, in lower gears, 
or from loss of water through evaporation and steam- 
ing; and if not corrected at once, it may cause serious 
damage and disable the vehicle. Cracked bloclcs will 
occur much more frequently in desert operations 
than under normal conditions. 
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5. Excesfiae Wear Due to Du.st and Sand. There 
is always some dust and sand in the desert air, more 
is stirred up by the passage of veliicles, and during 
a sa7idstorni the amoniit may be such as to prohibit 
movement. Without adequate protective measures 
tlie sand will choke carburetors, plug feed lines, score 
the cylinders, damage the distributor, and increase 
the weai- on all bearings. 

c. Damage Resulting from Shock and Vibration. 
The constant shock -and vibration caused by passage 
over unstable ground frequently causes damage to 
tires, body, and electrical systems. The rough going 
encountered in many deserts is very hard on springs 
and they may be broken by overloading, impi'oper 
distribution of load, or shifting of load while mov- 
ing. 

d. Operational Diff,culties. The actual operation 
of a vehicle in this terrain requires extra physical 
exertion and mental concentration with resultant 
fatigue. The lack of water and the constant danger 
of becoming stranded or lost in desert regions make 
vehicle failure a threat to the lives of all personnel 
witli the vehicle. Under combat conditions super- 
vision of maintenance and otJier functions may be 
difficult, as vehicles cannot as readily be brought 
close together for inspections and other checks. 

242. DESERT DRIVFNG 

a. General. Desert driving calls for high skill 
and requires a high degree of individual effort. It 
will take a great deal of experience to develop the 
quick eye necessary to select the best ground and the 
proper gear, the skill refiuired to make maximum 
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use of momentum and to sliift gears rapidly, and the 
care to avoid sudden driving or breaking thrust. 
Even with the most skilled driving, vehicles will 
frequently be stuck in the sand. Practice in driving 
through stretches of soft sand and among sand dunes 
is necessary for all vehicle operators. 

&. Driving in Sa.nd. Usually sand will support a 
vehicle moving at a moderately riipid speed. How- 
ever, traction is limited because the loose granular 
material tends to slip beneath the wheels. As soon as 
diive wheels begin to spin they dig 121 quickly. The 
driver must be taught to give up all efforts to get out 
of the sand b^' means of his motor the instant the 
vehicle has ceased to move. Othei-wise, tlie driving 
wheels will merely sink deeper into the sand and 
extrication will be made more difficult. 

G. Overcoming Traction Failures. The following 
expedients may be used in overcoming traction fail- 
ures in sand : 

(1) Avoid changing gears. As it is imperative 
that momentum be maintained need for 
changing of gears must be avoided by selec- 
tion of proper gear before passing over the 
sand. 

(2) Keep moving. Flotation of some sands 
tends to increase below the surface. Wlien 
the sand is compacted below the surface, the 
wheels may spin but the vehicles'continues to 
creep. As long as the vehicle continues to 
move, the wheels may be kept slowly spin- 
ning, allowing the vehicle to dig itself out. 

(3) Choose firm- tracks. In order to reduce 
slipping vehicles should follow compacted 
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trncks of the vehicle ahead. If tracks are 
worn so deep that underparts of the vehicle 
will scrape the ground between them, it may 
possible to ride one rnt to gain traction and 
fonn a new ti-ack with the wheels on the 
opposite side of the vehicle. However, there 
may be cases when the surface sand provides 
better ground than worn tracks. Only with 
experience can the driver gain the necessary 
skill in selecting the proper course for sand 
driving. 

(4) Increase tire surface. Air pressure in the 
tires may be decreased to increase flotation. 
Certain vehicles are equipped so that the 
driver may change air pressure from the cab. 

(5) Improve surface. Chicken wire fencing 
nets or heavy burlap staked down on the 
surface of sand will usually make a tempo- 
rarily satisfactory surface for movement of 
motor vehicles. For heavy traffic more than 
one thickness may be used. 

d. Extracting Vehicle from Sand. Wlien a vehicle 
is stuck the driver or one of the crew must recon- 
noiter the ground both ahead and to the flanks for 
the nearest patch of firm surface. While this is being 
done, mats or other devices and shovels available 
for sucli i^^irposes should be unloaded (par. 244). 
Based on careful reconnaissance, a decision nnist be 
made whether to go ahead or to back out. Adequate 
excavations sliould be made in front (or, if backing 
out, in rear) of the wheels so that the near ends of 
the mats are on a level with the bottom of the tire 
tread. If this is not done the engine will be unable 
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to set tile vehicle in motion up the initial slope so 
as to enable the wheels to begin to drive agiiinst the 
firm surface of the extricating equipment. Once in 
motion, the vehicle should be driven to firm ground 
or stopped headed down a slope to avoid gettii^g 
stuck again. 

243. MAINTENANCE IN THE DESERT 

a. General 

(1) Maintenance as prescribed in present man- 
uals will keep vehicles in condition to op- 
erate in the desert. The importance of 
maintenance must be impressed on all con- 
cerned, with special enipbasis placed on first 
and second echelon maintenance. Drivers 
must be impressed witli the importance of 
taking every opportiiuity to inspect the ve- 
hicle, to follow prescribed "during opera- 
tion" and "at halt" maintenance procedures 
and to assure themselves after every opera- 
tion that the vehicle is ready to move again 
at a moment's notice. 

(2) Regai'dless of who performs preventive 
maintenance services, emphasis should be 
placed on overcoming or reducing those 
difficulties resulting from overheating, ex- 
cessive wear due to dust, and damage from 
shock and vibration. 

y. Overcoming DifficuUies Due to Heat. In pre- 
venting overheating the following items should be 
observed : 

(1) Rood. The hood should be kept closed 
while the vehicle is in operation in order 
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that the efficiency of the fan and cooling 
system is not reduced. 

(2) Fan belt. Fan belts must be examined fre- 
quently to be sure that the fan is ojjerating 
Jjrojjerly with the belt at proper tension — 
not too loose and not too tight. If the fan 
belt shows wenr, it should be replaced im- 
mediately, otherwise it may break and cnnse 
serious overheating. 

(3) Radiator. S]ieeial care must be taken to be 
sure tliat radiators are kept clean and free 
of bugs, grass, leaves or anything else that 
clogs the air spaces and reduces ventilation. 
Any obstruction which cuts off air and keeps 
the radiator from cooling effectively should 
be removed. 

(4) Water. Water should be checked fre- 
quently. Provisions of water for cooling 
systems should be considered in estimating 
over-all water requirements for a movement. 
The drain cock of the cooling system shoiild 
be replaced witli a screw cap, flush with the 
end of the pipe. It will seldom be necessary 
to drain the radiatoi', and tliere is serious 
danger of the drain cock being knocked off by 
stones thrown up by the wheels and all the 
water being lost, a real cal.iniity in the des- 
ert. Drivers must be trained to watch the 
ammeter carefully since overcharging al- 
ways results in loss of battery water, which 
is particularly difficult to obtain in the 
desert. Drivers must be warned that the 
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liigli salinity of water issued for drinking 
and for radiatoi's forbids its use iu batteries. 

(5) Oil and lubricants. Engine oil should be of 
tlie proper viscosity for hot \\-eather driving. 
Oil level should be checked often. Stand- 
ard lubricants for all-weather use may be 
used. 

(6) Engine. Should serious overheating occur, 
the vehicle should be stopped iis soon as 
possible and allowed to cool. When cool, 
the en^rine should be kept running while 
radiator is refilled. 

0. Overcoming Vrjfculties Due to Sand and Dust. 
In preventing excessive wear due to excessive dust 
and sand in the desert air, the following measures 
should be taken : 

(1) AiT fliers. The oil bath air filter now stand- 
ard on all military motor vehicles, if kept 
clean, will protect the motor. Constant, 
close supervision and daily inspection of air 
filtei-s are the only ways of insuring that 
sand will not get into the motor. They 
must be cleaned more frequently than under 
normal conditions. 

(2) Oil filters. Cartridges of oil filters must be 
i-enewed after about one fifth the distance 
usually prescribed or whenever oil shows 
indication of excessive i>olliition. 

(3) FveJivg frocedure. Sand m!«y enter the 
crankcase and fuel lines when replenishing 
the oil or refueling unless great care is used 
dui-ing these oj^erations. The driver must 
make it an invariable habit to wipe all sand 



335 



off cnps before removing them and off the 
spouts of oil aud gasoline coiitahiers before 
they are used. 
(4) Protective covering of parts. It may be 
necessary to make canvas boots to protect 
fi-ont wheel joints, distributors, and other 
parts. Sand and dust will cause failure of 
panel instruments if they are not carefully 
sealed. Ta])e may be used for this purpose. 
d. Overcoming Difficulties Due to Jolts and Vibra- 
tion. The following items sliould be observed in pre- 
venting difficulties resulting from jolts and vibration 
due to operation over nigged terrain or unstable 
ground. 

( 1) The body. Excessive jolting makes it neces- 
sary to tighten all body bolts and nuts. Or- 
ganizational maintenance personnel must 
be trained to make this a regular part of 
their daily routine. Proper load distribu- 
tion and lashing of loads will help reduce 
shock and body abuse. 

(2) Electrical system. Constant shock and vi- 
bration may cause cable clips to shake loose. 
Cables may be broken or shorted. Frequent 
inspection of cable clips should be made aud 
spring washers inserted under the nuts if 
possible. Voltage control units may cause 
trouble because of breaking of wire in shunt 
winding or sticking of regulator points. 

(3) Tires. Tires sliould be suitable for the type 
of surface whicli will be encountered in the 
desert. Experience indicates that oversize 
balloon sand tires are desirable for wheeled 
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vehicles. Air pressure must be varied to 
suit the type of ground surface. Over sand 
or soft powdered clay, the ground pressure 
per square inch should be reduced to the 
minimum. By deflating the tires, the area 
ill contact with the ground is increased and 
the tire fits itself to tlie irregularities of 
the sand without breaking through the crust. 
The minimum pressure must be detennined 
by test for each type of vehicle. In rocky 
or boulder-strewn ground, tires must be as 
fully inflated as age and condition will per- 
mit. It must be remembered that fully in- 
flated tires Avill result in an increase in the 
shock transmitted to the vehicle and its load 
when moving over rough or rocky ground. 
At low pressure the innermost layers of 
canvas will be broken liy the violent inw^ard 
bending when a sharp rock is struck. Tlie 
residting chafing at the break will wear 
through tile inner tube even though no dan- 
ger is apparent from the outside of the tire. 
Since a normal day's march will take a 
vehicle over different kinds of gi'ound, strict 
tire discipline is necessary. The life of tires, 
as of all rubber, will at best be short because 
of heat, sand, and rough ground surfaces. 
Provision must be made for tire replace- 
ments greatly in excess of expectations for 
noimal terrain. Since tires will deteriorate 
very rapidly from heat and di*3'ness when 
stored in tlie desert, special covered, venti- 
lated, storage facilities should be provided 
when possible. 
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244. SPECIAL EQUIPMENT 



Wheeled vehicles operating in deserts must be pro- 
vided with special cquipiiieiit necessary to extricate 
tliem from soft sand. This equipment nonnally con- 
sists of devices which may be improvised or manu- 
factured locally. 

a. Channels. For vehicles with single tires on 
driving wheels, an excellent soUition is the provision 
of n pair of steel channels 4 or 5 feet long, carried on 
the sides of the vehicle body. In cross section the 
cliannel should have a curved bottom wide enough 
to take the whole width of the tire at low pressure. 
It should be bent up sharply at the sides to prevent 
tlie tires from mnniing off, and then down again to 
form a rounded flHUge on each side to strengthen the 
channel. Two angle irons projecting from the 
underside and holes punched in tlie bottom will pre- 
vent the chiiunel from slipping under driving thrust. 
Heavy dual-tired vehicles, which will be stuck in 
sand mneli more frequently than single-tired 
vehicles, should be provided with a pair of double 
channels. 

&, Mats. Mats should be provided to form a 

roadway for front wheels. Canvas strips, stiifened 
by lateral rungs of steel sewn between two thick- 
nesses of canvas, have been found excellent for this 
purpose. Such mats can be rolled up for transport 
and rolled out in fiont of each front wheel when 
needed. 

c, Spars. Lightweight and mediumweiglit dual- 
tired vehicles may be provided with a single round 
wooden spar instead of channels. The sjjar should 
be placed between the dual tires and used as a rail. 
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d. MisceUiineoiis Equipment. All vehicles should 
be equipped with at least two short-handled shovels 
for digging out of soft sand. Tow hooks and tow 
cables should be provided i'or every vehicle. Power- 
driven winches to extricate stalled vehicles will be of 
great value in traversing bad stretches of desert. 

Section VII. COLD WEATHER, SNOW, ICE— ARCTIC 
CONDITIONS 

245. COLD WEATHER MARCHING— GENERAL 

a. General. Ice, snow, and extreme cold modify 

the usual effect whicli terrain featxires have on motor 
marches and present special problems. Normally 
they create difficulties to be overcome, but in many 
casefs they may constitute imiwrtant aids to move- 
ment. Lakes, rivers, and swamps, when covered with 
sufficiently strong ice, cease to be obstacles to motor 
movement, and may make movement possible in ter- 
ritory which otherwise could not be traversed. 
Muddy roads, otherwise impassable, may bear heavy 
traffic when frozen. However, possible effects of 
changes in temperature, resulting in thaws, must be 
considered. 
6. Use of Vehicles., GeneroJ,. 

(1) Under some conditions stoves in the body 
of the truck, and specially designed tar- 
paulins, are necessary to prevent discomfort 
and possible serious eifect on troops being 
transported. When such expedients are 
used, due precautions must be taken to 
eliminate the hazards of lire and carbon 
monoxide poisoning. 
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(2) Tires should be freed from ice and engines 
warmed up at moderate idling speed to a 
temperature prescribed for each vehicle be- 
fore beginning a march in cold weather. 

(3) Under conditions involving thawing and 
freezing, vehicles heavily encrusted with 
mud (particularly track-laying vehicles) 
should have the nuid removed from work- 
ing parts while still unfrozen. Vehicles 
should not be parked on soft ground or in 
pools of water or slush when freezing may 
be expected, otherwise they may be frozen 
there. Planks, logs, or brush may be used to 
provide dry standing under such con- 
ditions, 

c. Tructwn Aids. Skid chains on all wheels are 
usually the best safeguard in normal winter driving. 
However, on glare ice, skid chains add little or no 
traction and are apt to give a false feeling of security. 
Deflating tires to a lower than normal pressuie will 
assist in preventing skidding under such conditions, 

d. Moving Over Fresh Snow. When breaking 
freshly fallen snow, manpower should be readily 
available to push or tow the first vehicle where tlie 
snow is deep. Otlier vehicles follow in track and 
usually can move under their own power provided 
they are able to gain sufficient momentum in ap- 
proaching difficult slopes and crossings. Alternate 
shifting from reverse to forward gears often will 
rock a vehicle out of a hole in snow, but to prevent 
vehicle abuse this practice should be limited. 

e. Braking. In slowing down or descending hills, 
tlie engine should be used as a brake. The driver 
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should select the proper gear for braking before de- 
scending hills, but may shift if he finds a lo\Yer gear is 
needed. Foot brakes, when used, should be applied 
lightly with a pumping motion and released quickly 
if skidding begins, 

/. Accelerating, Eapid acceleration should not be 
attempted, as it m:iy cause one drive Avheel to spin, 
thus losing traction or causing skidding. 

g. Overcoming >Skidding. If skidding occurs, the 
brake or clutch should not be touched. The acceler- 
ator should gradually be released. The front wheels 
are turned in the same direction the rear wheels are 
skidding, so that the vehicle will be carried forward 
by its momentum in a straight line parallel to its 
odginal path- This method will ordinarily result in 
reobtaining control. 

h. Holding Vehicles on Road. If traffic conditions 
.allow, vehicles should keep the center and ride the 
crown of the road. Where necessary, men with tow 
ropes may be used to hold vehicles on dangerous icy 
roads. 

246. CARE OF EQUIPMENT, WINTERIZATION 

a. Preventive maintenance acq^uires added impor- 
tance in extreme cold weather. Proper engine care is 
absolutely essential to prevent early ruin of motors. 
Proficiency in winterization of vehicles should be 
stressed. Technical publications applying to over- 
snow and other cold weather operations of the type 
of vehicle i.ssned should be carefully adhered to. 

&, In extreme cold motor vehicles require special 
equipment, sjiecial lubricants, and special niainten- 
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ance attention to insure proper vehicle protection 
and satisfactory operation, 

c. Information concerning wiiiterization kits is 
available in appropriate technical publications per- 
taining to the vehicle. The important factors in the 
winterization of vehicles is in the replenishment of 
cold-weather lubricants and in cari-ying out of proper 
lubricating procedures. 

d. Winter iziition also includes making the vehicle 
comfortable for operating or using personnel. All 
conuiiand and liaison vehicles should be inclosed if 
practicable. Plywood and shipping cases may be 
used for the purpose of improvising cab inclosures. 

247. ROAD MARKING 

a. In winter, snowfalls, fog, and snowdrifts fre- 
quently make roads and terrain features unrecog- 
nizable. Therefore, careful route marking is essen- , 
tial. If possible, through roads nnist be uniformly 
marked before the first snowfall. Special road des- 
ignations must be known to troops who will use the 
routes. Permanent routes should be designated by 
durable markers. 

&. In open country, poles about 8 feet high with 
direction markers, snow marker.s, brushwood, rock 
cairns, and flags serve the purpose. Their use should 
be set forth in standing operating procedures. 

c. Orientation is facilitated if unit uiarkers are 
inmibered in sequence in the direction of march and 
placed at equal distances from each other. Markers 
must be erected about three feet off the trail in order 
to avoid damage by traffic. In wooded terrain, tree 
tnmlis are marked with blazes, placards, or paint; 
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branches are bent ; bosxrdsj paper, or cloth remnants 
are fastened to trees. 

d. If complete unit marking is impossible, arrow 
signposts shcmld be erected at prominent points to 
indicate the clirection of a march and distance to the 
objective. For short distances, direction arrows will 
be sufficient. 

e. Simple marks in the snow, trail nnxrkers, and 
similar signs are adequate for the marking of tem- 
porary roads, siich as tliose used by patrols. If 
strange trails cross the route, they should be obliter- 
ated within the innnediate vicinity of marked tracks 
so that elements of the march will not go astray. It 
is frequently advisable to leave guards at such points 
in order to keep iniits on the proper route. 

248. CROSSING FROZEN WATER 

«. General. Contrary to general opinion, not all 
streams freeze over in extremely low temperature. 
Streams may have open water or very thin ice in 
temperature as low as 60° below zero. Frozen lakes 
and water courses, while often aids to a march, may 
be turned into obstacles if ruptured by use, by cur- 
rent, or by explosives. Rmniing water, at low tem- 
peratm'e, is one of the most dangerous types of ob- 
stacles and may cause the loss of personnel and equip- 
ment if adequate precautions are not taken. For 
more complete discussion of stream-crossing expedi- 
ents see FM 5-10. 

&. Carrymg Capacity of Ice. 

(1) A large part of the supporting value of ice 
is derived from its pressure on the water 
below. When tlie water level falls, the bear- 
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ing capiicity of tlie ice decreases. In ex- 
treme cold, streams often liave layers of ice 
interspersed with layers of nnuiing water. 
In any crossing of ice, ice reconnaissance is 
necessary to insure tliat its bearing quality 
is adequate for nren and vehicles. Rotten 
ice can be detected by its dull color and 
honeycombed structure. It has very little 
supporting power. In judging ice thick- 
ness, the layers of rotten ice on top and bot- 
tom should not be con.sidered. Sample 
blocks should be cut and thickness at the 
crossing site measured. In general, troops 
crossing ice should not halt, nor should ve- 
hicles tuni around thereon. Triiffic onto 
and on the ice should be controlled. 
(2) The following is a general guide as to niini- 
inuni thicknesses of new sound ice in float- 
ing contact with wat«r required to support 
loads indicated: 

Thichneas of fee fij i?iches Capncity 

3 to 5 Men on foot. 

f) to 7 Liglit vetnVles. 

7 to 12 Medium veliiclos. 

9 to 10 Light tanks and 

vuliicles up to 
10 tons. 

16 Loads over 10 tons. 

20 20-tou loads. 

Increasing Carrying Capacity of Ice, 
(1) Planks nuij' be nsed to distribute weight of 
wheeled vehicles and thus increase bearing 
power of ice for short distances. 



(2) 111 freezing temperatui'es, thickness of ice 
may be increased by flooding surface of ice. 
Water applied to the surface may be con- 
fined to the desired area by means of low 
earthen dains. The belt of ice thickened by 
the iipplication of water slmiild be at least 
thi'ee times the widtli of roadway to be used. 
Piling of snow on the surface of ice and 
flooding the snow with water will accom- 
plish the same result with the application of 
less water. 

(3) When a river is frozen on each side with an 
opening in tlie middle due to a swift current, 
boats or other surface obstacles placed 
across the interval may check the cui'rent 
enough to permit freezing. 

249. ARCTIC OPERATIONS 

a. General. During the winter months in arctic 
areas eifective surface transportation, with present 
types of equipment, must await the periods of the 
year when ice and snow conditions are suflSciently 
strong to provide passage over the many water cross- 
ings. During tlie summer months, extremely soft 
ground surfaces and other terrain obstacles preclude 
the full use of land transportation. Effective year 
round transportation service in the Arctic requires 
a balanced employment of several modes of trans- 
portation including air and different kinds of equip- 
ment. 

h, 'Wheeled Vehicles. Truck transportation may 
be used in ax'eas where adequate road nets exist or 
where conditions are such as to allow the prepara- 
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tioii of adequate trails. Maxiniuni truck transpor- 
tation in arctic areas in the winter is over snow com- 
pacted roads. During the thaw, open, and early 
freeze periods, wheeled vehicles are limited to roads 
or improved trails, of ^^ hich there may be few. Ex- 
tensive use of available routes requires careful selec- 
tion, and continuous maintenance of existing ways. 

c. Tracked Vehicles. Track-laying vehicles, par- 
ticuUirly those designed or modified to exert the least 
groiuid pressure, are effective in aresis where few, 
if any, roads exist (TM 9-775). Track- laying vehi- 
cles have been successfully used to draw loaded sleds 
of various tyi)es over snow compacted to form trails. 
Sled trains are effective in open, barren areas where 
the depth of snow is limited and frozen lakes and 
streams are numerous, 

d. Maintenance, Recovery, and Evacuation of 
Material. 

(1) The problems inherent in transporting and 
preserving supplies under conditions in- 
volving low temperatures — snow, ice, and 
tundra, together with the lack of road nets, 
railroads, or similar transportation facili- 
ties — place an abnoi-mal burden on those re- 
sponsible for provision of maintenance serv- 
ices. 

(2) Major maintenance j^i-oblenis often arise 
from careless or negligent use and operation 
of equipment. Often these problems must 
be met on-the-spot by available personnel of 
the march unit and may require the delay 
of a column to recover or repair a single item 
of equipment. 
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(3) Normally, maintenance activities will be 
limited to first and second echelon levels in 
units operating ontside the base camp 
proper. Tliird or higher echelon mainte- 
nance will of necessity liave to be performed 
by service troops in close support. Here, 
also, adequate shelter or proximity of base 
camps to fixed installations will influence the 
extent to whicli activities of this kind are 
engaged in. 

(4) Valuable data concerning special care of 
■weapons and equipment in arctic operations 
is contained in FM 70-15. 
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CHAPTER 16 
EMERGENCY EQUIPMENT AND EXPEDIENTS 



Section I. USE OF EQUIPMENT AND EXPEDIENTS IN 
MEETING EMERGENCIES 

250. GENERAL 

a. Field expedients are the tecliniques used to over- 
come emergencies arising from conditions of terrain 
and climate, or employed to prevent or correct de- 
ficiencies or breakdowns in roadways and equipment. 

h. Field expedients may be used in correcting 
minor deficiencies of vehicles, in assisting vehicles 
in crossing obstacles, in extracting them from diffi- 
cult sections of terrain, and in reclamation and 
towing of damaged and disabled vehicles. They 
are the means by which drivers or crew of vehicles 
or other march personnel take action to assist them- 
selves and keep convoys rolling when more adequate 
aids, or more qualified assistance, is not available. 

c. Expedient methods normally require the use of 
vehicle equipment or improvised devices for towing, 
winching, obtaining traction, lifting, anchoring, and 
for limited repair. 

251. VEHICLE EQUIPMENT 

a. Military vehicles are constructed and equip^jed 
so as to be able to meet many of the emergencies 
arising in the field. Most tactical vehicles are 
equipped with a front wheel drive, which may be 
engaged when necessary, and with a wide selection 
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of gears for negotiating grades and other difficult 
terrain. Administrative vehicles and vehicles de- 
signed for long hauls over improved highways have 
less need for these mechanical aids to meet such 
difficult conditions ; and in order to conserve weight, 
parts, and expense, they are usually not provided. 

h. In most units some vehicles are equipped with 
winches, and many units have wreckers, wrecking 
hoist, towing sets, and other equipment for use in 
meeting emergencies. 

c. Military vehicles are further provided witli a 
limited supply of mechanics' tools and pioneer equip- 
ment for use in emergency repair and in overcoming 
obstacles which may delay movements. Drivers 
should be familiar with all such tools and equip- 
ment, make sure of their pi-oper care, and know how 
to use them properly. 

d. Traction devices, including anti-skid chains, are 
important items of vehicle equipment for use in in- 
clement weather. They are the means of giving 
more gi^und pressure and/or traction to the wheels 
of a vehicle. 

e. No amount of equipment, tools, or devices can 
take the place of the ingenuity of officers, noncom- 
missioned officers, drivers, and mechanics. Skill in 
basic techniques in the use of ropes, knots, chains, and 
other devices will assist immeasurably in accomjjUsh- 
ing expedient measures required to overcome emer- 
gencies arising in the field. 
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Section II. USE OF WRECKER SETS AND WINCHES 



252. GENERAL 

a. Wreckers are noriiiiilly special purpose vehicles 
used in extracting", hoisting, towing, and otherwise 
assisting disabled vehicles. Wrecking sets are spe- 
cial equipment vhich is mounted on general purpose 
vehicles, so they can be used as Avreckers. Winch 
trucks are any vehicles, including wreckers, which 
have mounted winches for use in iiuUiug or towing. 

A wrecker, wrecking or winch truck, normally 
marches near the rear of each unit in order to assist 
vehicles which become disabled or otherwise require 
such assistance. 

c. If the cohnun is marching over a difficult route, 
at least one winch truck, if available, should march 
at the head of the unit so as to be in a position to 
assist vehicles which follow in crossing any obstacles 
encountered. 

d. Wreckers and wrecking sets are primarily for 
use by maintenance personnel. Wrecking sets are 
normally mounted in a maintenance vehicle which 
has a winch. Drivers of vehicles having mounted 
winches or other wrecking equipment should have a 
good working knowledge of that equipment. At 
military posts and other areas of military activity, 
and along dispatch or other supply routes, emer- 
gency wrecker service may be pi-ovided by "on call" 
or "]jatrol" methods. 

253. WRECKERS 

a. Wreckers are normally provided units having 
sufficient motor transport to require them. Their 
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ope.isitioii requires special traiiiing in the use of 
■wrecking equipnieut mounted on the vehicle. In 
addition, wi-ecker operators should always be quali- 
fied automotive nicchsniics, 

h. The wrecker equipment is a unit assembly 
nio\inted on brackets attached to the frame rails. 
'J'he asseniblj' consists of the wrecker transmission, 
winches, booms, winch cables, boom cables, and the 
necessary slicavcs to guide the cables. In addition, 
wreckers are normally provided with necessary an- 
chors, blocks, tow bars, clamps, etc. 

c. The following general rules slioidd.bc observed 
in use of the wrecker : 

(1) Never race engine when operating wrecker, 
esijccially when wi-ecker is operating with- 
out a load or with a very light load. 

(2) Always use moderate speeds when piUling 
heavy loads- use low speeds until the load 
stiirts to move. 

(3) When pulling over rough ground, crowbars 
may be used to ease over ixicks or other ob- 
structions. 

(4) Whenever possible to replace an overturned 
vehicle on its wheels this should be done as 

early in the operation as possible. 

(5) Watch tlie cables to see that they do not 
chafe on shar]) edges. Keep cables free of 
kinks. 

(6) Anchor lines must always be at least as 
strong as a service or hauling line. 

(7) Cables should always be wound tight on 
drums. Whenever possible wind them \ip 
under tension of a load. 
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254. USE OF HOISTS AND TOWING DEVICES 

(fig. 43) 

a. A suitably moiintecl lioist can be used to tow a 
disabled vehicle with one end in an elevated position 
when diimage requires it, especially when the steering 
mechanism or the axle is damaged. The hoist attach- 
ment may be of use in giving a towing lift to a mired 
vehicle. 

&, Care must be taken not to throw the hoisting 
vehicle off balance in the attempt to lift too heavy 
load. Where lift only is necessary, upsetting of the 
hoisting vehicle may be prevented by placing short 
posts under the truck frame at the end nearest the 
hoist, or by installing a temporary brace under the 
hoist booms, or by placing weight on the part of the 
vehicle at the opposite end from the hoist. 
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Fiffiire 43. Hoist of tool set, second echelon set No. 7 
(mounted). 

255. USES OF THE WINCH 

a. A truck may be taken across an obstacle under 
the as.sisting power of its own winch, with the cable 
attached to a deadman or tree. The power of the 
drive wheels sliould assist the winch. Gears should 
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be so chosen that the wheels will cover ground at the 
Siiine speed as tlie winch cable is pulled in. 

h. After the winch truck has crossed an obstacle 
with the assisting power of its own winch, it may be 
nsed ill lielping other vehicles over tiic obstacle by 
either straight pulling or winching o])evations. The 
cable may be run out, tlie winch locked, and the truck 
used as a towing vehicle, or the winch truck may be 
halted and blocked and the winch alone utilized. 

c. When ]Milling a vehicle with the winch of 
anotlier, the towed vehicle should assist with its niaxi- 
nuim traction. 'I'lie best power oombination gener- 
ally results if the winch is ojierated in the highest 
gear that will give sufticieut power, and the truck 
being winched is pulling in lowest gear. 

d. When the winch is used on a difficult p\ill, the 
winch truck may be held in place by use of the brakes 
and wheel blocks, or by anchoring to a tree or dead- 
man. When the lead is not too heavy, traction de- 
vices will assist in holding the vehicle in jilace. A 
snatch block may be used to increase the mechanical 
advantage of the winch when pulls are too heavy for 
the winch alone (tig. 44). 

<?. Overtumcfl vehicles cannot always be righted 
by matipower alone. When this is impossible, a rig- 
ging similar to that shown in figure 44 may be used. 
Parking brakes on the overturned vehicle should be 
applied before tlie vehicle is righted. Any of the 
towing or winching means may be used to pull on the 
rope. Holding lines should be used to prevent dam- 
age to the vehicle from its settling too rapidly. When 
the vehicle has been righted, a careful inspection 
must be nrade to determine the extent of damage 
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SNATCH BLOCK 




ANCHOR 
A. RIG WITHOUT SPREADER BAR. 



STL. 



SNATCH BLOCK 




ANCHOR 



B. RIG WITH CHAIN PASSED UNDER THE 
BUMPER BAR. 



SNATCH BLOCK 



ANCHOR 
SPREADER BAR 

C. RIG WITH SPREADER BAR. 

Figure 44. Rig lor me of the snatch Mook. 
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caused by the uccident. The axles may be bent, the 
frame twisted, the wheels bent or broken, or the 
steering mechanism damaged. Such damage re- 
qviires that the vehicle be evacuated for repair as 
soon as possible, since driving the damaged vehicle 
invites other and perhaps more serious damage or 
accidents. Before the vehicle is moved (inder its own 
power, necessary oil and gas, battery acid, and radi- 
ator water should be replaced. 




Figure iS. Rlghtiny an ovurtimted vehicle. 
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256. SAFETY PRECAUTIONS 



a. Certain precautions are necessary in the proper 
use of the winch cable. Whenever the winch cable is 
slipped over the ground, it should be protected by 
placing pieces of wood under it. Power must be ap- 
plied to the cable gradually. Kinks and twists must 
be removed at all times. Cables shonld not be tied in 
knots, except for emergency repair. They should not 
be rigged around an angle in such a ipanner as to 
bend them. Vehicles with metal tracks or tires 
should not be permitted to run over the cable. 

h. Most winches are provided with a shear pin 
which is designed to break oflf mider any strain which 
might snap the cable. Nevertheless, when a steel 
cable is tightened it may break and snap back with 
enough force to seriously injure, or kill, a man. Per- 
sonnel should stand clear before the cable is tightr 
ened. Makeshift shear pins should not be used. 

c. Rewinding of the cable should be done slowly, 
with a moderate load so as to prevent kinking. It 
should be wound evenly on the drum. When cable is 
rewound on drum after use, care must be taken to see 
that it is wound in neat layers that run entirely 
across the drum. Otherwise, the cable may be tan- 
gled and damaged when the next pull is made. 
Again, it is important that all kinks are taken out of 
the cable before it is used or rewound on the drum. 
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Section III. MISCELLANEOUS DEVICES AND 
EQUIPMENT 



257. TOWING AND PULLING DEVICES 

a. Tow Chains or Cables. Tow chains or cables 
should be about 16 feet long and should have a hook 
on one end and a ring or loop on the other. Cables 
and chains of apjiroximately 14 to % inch give suffi- 
cient strength. In addition, double tow ropes 150 
feet in length will be found helpful. Safe tension 
limits for larger or smaller ropes will vary roughly 
as the square of either diameters. 

J. Towmg Bars. Towing bars provide a tempo- 
rary coupling device for use when a vehicle is to be 
towed a considerable distance. 

6. Block and Taekle. A block and tackle is a use- 
ful piece of equipment for use as a snatch block as 
well as for lifting and other purjioses. A block and 
tackle attached to a tree, anchored stake, or deadiiiaii 
is useful for increasing pulling ability, 

d. Spreader Bars. To prevent the frame of tlie 
vehicle being towed from being bent or otherwise 
damaged improvised spreader bars should alwaj's be 
used between ends of a double cable or tow chain 
attached to both tow hooks of the Teliicle. 

258. IMPROVISED A-FRAME (UNMOUNTED) 

An improvised A-frame (fig. 46) is an expedient 
device which combines both a lift and tow. It is 
easily constructed witli two ]3oles approximately IS 
feet long and two tow chains or cables. Holes are 
dug as supports for the foot of the frame, and a cross 
chain or plank is used to prevent the poles from 
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spreading. Care must be taken to place the A-frame 
far eHougli away from the vehicle to be moved so 
that, when it is lifted over, the legs will not damage 
the front of the vehicle. This simple device is use- 
ful when a wrecking hoist attachment is not avail- 
able to lift a vehicle out of and over a ditch or hole, or 
when a heavy vehicle is badly mired. 

259. DEADMAN INSTALLATION 

(fig. 47) 

a. General. The "deadmau" is a log, railroad tie, 
or other similar object sunk into the ground in such 

a manner as to afford anchorage. To get the best 
results ill installing a deadman the following pro- 
cedure should be used. 

h. Position. The best position for the deadman is 
behind a natural crest or mound where as much sur- 
face of undisturbed earth as possible may be utilized. 
It should be placed far enough away from the veliicle 
being winched or towed so that it will not interfere 
when the vehicle clears the obstacle. If the deadman 
is too close to the vehicle, an upward pull may causa 
the anchorage to become dislodged. 

c. Digging. A trencli is dug deep enough so as 
to place the top of the deadman a foot or so below the 
gronnd surface, and long and wide enough to hold 
the deadman. The bank in the direction of pull is 
undercut at an angle of about 15° from the vertical. 
The bottom of the hole is cleared at a right angle to 
this bank. To assist in strengthening the io\> edge 
of the hole in the direction of pull, two stakes are 
usually driven on either side of the cable at a slightl3' 
greater angle to the vertical than tlie angle made by 
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the bank, and so as to be flush with the shnited bank 
near the top. A trench for the cable is cut from the 
hole through the crest of the hill or moimd. This 
should be slightly deeper than the bottom of the hole 
at the beginning and should continue out in an as- 
cending slope. 

d. Cable Attachment. A rectangular railroad tie 
or larger timber is most suitable for the deadman, 
since it pi'esents the maximum surface to oppose the 
direction of pull. The cable or chain is attached to 
the deadman so that the largest area of the deadman 
is against the forward bank, and so that any ten- 
dency of the deadman to i*otate acts downward and 
not upward. 




Figure i7. Deadman iitstttlJaiion. 



260. ANCHORED STAKE 

(fig. 48) 

Two stakes and a rope lashing may be used to 
install an anchored stake which will withstand 
considerable pull. The first stake is driven into the 
ground at a little greater than a right angle from the 
direction of pull; the second stake at an angle 
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slightly closer to the ground and 3 to 6 feet to the 
rear of the first stake. A rope is used to anchor the 
top of the first strike to the bottom of tlie second. In 
order that this rope will not slip down on the first 
stake, it is first tied to the bottom of the second, then 
wrapped over itself with a. one-half clove hitch at the 
top of the first stake. The i-ope then is passed around 
the second and another half clove hitch is completed 
over the first, wrapping the rope around below the 
first hitch. This lashing is completed a number of 
times before the rope is secured to the second stake. 
A third stake may then be used to twist the lashing 
tight, after which the stake is driven into the ground. 
The operation may be continued with an additional 
stake to give a still stronger anchorage. 




Figure 48. Anchored stake. 
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APPENDIX I 
REFERENCES 



1. FIELD MANUALS 



Fil 5-10 


Routes of Coinuiunication. 


F-M 5-20 Series 


Camouflage, Basic Principles. 


FM 5-20B 


Camouflage of Vebicles. 


FM 5-23 


Explosives aoO Demolitions. 


FM 5-31 


Land Mines and Booby Traps. 


FM ia-5 


Military Police. 


FM 19-10 


Military Police in Towns and Cities. 


FM 19-25 


Military Police Ti affic Control. 


FM 21-8 


Military Tr.iiriing Aids. 


F.M 31-20 


Operations against Guerilla Forces. 


FM 70-10 


Mountain Operations. 


FM 70-15 


Operations in Snow and Extreme 




Cold. 


FM 72-20 


Jungle Warfare. 


FM 100-10 


Field Service ReguIatlODS, Admin- 




istratioii. 


FM 101-5 


Staff Offleers' Field Manual. 




Staff Organization and Procedure. 


FM 101-10 


Staff Officers' Field Manual. 




Organization, Technical and Lo- 




gistical Data. 



2. TECHNICAL MANUALS 



TM 9-2800 Military Vehicles. 

TM 9-28.'i3 Preparation of Ordnazicc Materiel 

for Deep Water Fording. 

TM 0-2000 Military Explosives. 

TM 21-300 Driver Selection and Training. 

TM 21-305 Driver's Manual. 

TM 37-2810 Motor Veliicle Inspection and Pre- 

ventive Maintenance SeiTices. 
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3. ARMY REGULATIONS 



AR 750-5 



Maintenance Responsibilities and 
Sliop Oi^eratious. 



4. SPECIAL REGULATIONS 

SR 110-1-1 Index of Army Motion Picture Kine- 

scope Itecofdings and l"'ilni Strips. 

SR 310-20-3 Index of Army Training Puljlica- 

tions. 

Sit 310-20^ Index of Teclinical Maiiuuls, Tech- 

nical Regulations, Technical Bull- 
etins, Supply Bulletins, Lubrica- 
tion Oi-ders, and Modification 

Woi-k C»rders. 

SR 310-20-5 Index o£ Adminiistrative Puliliea- 

tions. 

SR 310-20-6 Index of Blank Forms, and Army 

Personnel Classifiention Tests. 

SR 320-5-1 Dictionary of U. S. Army Terms. 

SR 320-50-1 Auttorixed Abbreviations, 

SR 385-155-1 Pieventlon of Motor Vehicle Acci- 
dents, 
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APPENDIX il 
MARCH DATA 



1. MARCH FACTORS AND FORMULAS 

March factors and forninlas are explained in para- 
graphs 48 through 63. 

2. USE OF SIMPLE FORMULAS IN COMPUTING 

MARCH DATA 

a. If tlie commander or control officer of a column 
is farailiarwith the basic formulas, it is usually pos- 
sible for him to keep constantly abreast of the march 
situation by computing the data he needs as he 
travels. For example: 

(1) There arc 12 vehicles in a commander's con- 
voy. Vehicles average 10 yards in length. 
The speedometer multiplier (SM) is 2 and 
the vehicles are averaging 20 miles per hour. 
This is the basic information. 

(2) Multiply the speed by the SM (20X2), to 
find the average intervehicular gap (40 
yards). 

(3) Add the vehicular length to the gap (10 + 
40) to obtain the average lead (50 yards). 

(4) Multiply the lead by the number of vehicles 
(50X12) to find the road space (600 yards). 

h. To continue these computations, the march com- 
mander may make use of certain conversion factors 
(par. .3 of this app.). 

(1) Multiply the miles per hour by the factor 30 
(20X30) to determine the speed in yards 
per minute (600 yards per minute). 
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(2) Divide the road space (in yards) by the 
speed (in yards per minute) to determine 
the time length of tlie column (600 divided 
by 600 equals 1 minute). 

c. The time length of the column can be checked 
by pulling ahead of the column and clocking its pass- 
ing. If the tail of the cohiinn clears the check point 
in less than a miruite, the march commander will 
know that proper distances ai"e not being maintained. 
If it requires longer than a minute, lie knows some- 
one is straggling. 

d. Assuming that the time length of the column is 
correct, further information regarding the march 
may be computed as follows : 

(1) The march orders are that the head of the 
column should clear Jones Junction at 1200 
hours. It is now 0950 and the junction is 40 
miles away (road distance). 

(2) At 20 mph it will require 2 hours for the 
head of the column to reach Jones Junction 
(40 divided by 20). This is the time dis- 
tance. 

(3) The tail of the colimin should clear 1 minute 
later or in 2 hours 1 minute. 

(4) Since the niai'ch commander has 2 hours 1 
minute to go (0950 to 1200), he knows that 
he is ininning on schedule and should clear 
Jones Junction at the time specified in his 
orders. 

3. EXPLANATION OF CONVERSrON FACTORS 

a. F actor 30 for Converting Miles Per Hour {mph) 
to Yards Per Minute. 
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(1) To convGit miles per hour to yards per 
minute, multiply the speed (mph) by the 
factor 30 or, for exact computations, 29.33. 
Example; 20 mph X 30 = 600 yards per 
miuute. 

(2) This factor is arrived at by dividing the 
yards in a mile by the minutes in an hour as 

follows : 

1,760 yards -i- 60 minutes = 29.33 or ap^ 
proximately 30 yards per minute. 

(3) The use of this factor may be checked 
against staiidaid methods of computation as 
follows : 

Test: 20 miles (per hour) X 1,760 yards 
(per mile) = 35,200 yards (per 
hour) ; 35,200 yards (per hour) 
60 minutes (per hour) = 586.66, or 
approximately 600 yards per minute 
((1) above). 
&. Factor 2 far Converting Miles Pet Hour to 
Yards Per Second. 

(1) To convert miles per houi' to yards per 
second, divide the speed (mph) by the factor 
2 for a rough approximation as follows: 

30 mph 2 = 15 yards per second. 

(2) Tills factor is based on the fact that tliere 
are approximately twice (2.045) as many 
seconds in an hour as there are yards in a 
mile : 

3,600 seconds 1,760 yards = 2.045, or a 
little more than double. 
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(3) The use of this factor may be checked 
iigainst standard methods of computation as 
follows : 

30 miles (per hour) X 1,760 yards (per 
mile) = 52,800 yards (per hour) ; 
52,800 yards (per hour) -r- 3,600 seconds 
(per liour) = 14.G6, or approximately 15 
yurds per second ( ( 1 ) above) . 
e. Factor B for Corwerting SM to Time Gap {T6r) . 

(1) To convert the SM of any governed column 
to the time gap (in seconds) between indi- 
vidual vehicles, multiply the SM by 2 : 

SM 3 X 2 = 6 seconds (TG) 

(2) This is based on the fact tliat gap in yards 
(as determined from speed in miles per hour 
by the SM) when divided by the speed in 
yards per minute (as computed by the 
2 divisor factor in subpar. h above) will 
result in the time gup iu seconds: 

SM-3 X 30 mph = 90 yards gap; 30 miles 
(per hour) ^ 2 (divisor factor) = 15 yards 
(per second) ; 90 yards (gap) 15 yards 
per second = 6 seconds (TG). 

(3) This may be verified as follows : 

(a) At 30 miles per hour a vehicle travels 
52,800 yards per hour (30 miles per hour 
X 1,760 yards per mile) or 14.66 yards per 
second (52,800 yards per hour H- 3,600 
seconds per hour) . 

(&) At 90 yards gap (30 mph with SM 3), 
the TG will be 6.14 seconds (90 -h 14.06 
yards per second), which is approxi- 
mately twice the SM. 
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Table IX. Rates and Lengths of Marches " 



Unit 



Average rates 0/ march <mph) 



Onloads 



Day 



Nigbt 



Across 
country 



Dny 



Night 



Day's 
marcb 
mflea 



Foot troops 

Trueka, general 

Cars, passenger 

Tanks, light or me- 
dium. 
Cars, armored 



Truck-drawn artil- 
lery. 

Tractor-drawn ar- 
tillery. 

Animal element9_ . . 

Pack animals.. 

Aninial-drawn 
trains. 



2H 
25 

35 

15 

35 

20 

5 

6 

3H 
3H 



2 

25 (lights).-- 
10 (no lights) 
35 (lights)... 
10 (no lights) 
25 (lights).- - 
10 (no lights) 
35 (lights)... 
10 (no lights) 
20 (lights)... 
10 (no lights) 
5 

5 

3 

3 



IK 

8 

8 
5 
10 
8 
3 

5 

3 



' This table is /or general planning and comparison purposes. All factors given 
are variable in accordance with the situation. Rates shown apply primarily to 
movement in close column, and may be increased for small commands under 
favorable conditions, or for movement 'in open column. For movement over 
motmtainous or very difBcolt terrain, additional allowances should be made. 
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Table X. Infiltration Rates " 



DESIRED (per lane) 



DENSITY 
(vehicles 
per mile) 



10 
5 
4 
3 
2 

10 
5 
4 
3 
2 

10 
5 
4 
3 
2 

10 
5 
4 
3 
2 

10 
5 
4 
3 
2 



FLOW 
(vehicles 
per hour) 



100 
50 
40 
30 
20 
200 
100 
80 
60 
40 
300 
150 
120 
90 
60 
400 
200 
160 
120 
80 
500 
250 
200 
150 
100 



DISPATCH RATE 



LEAD 
(yards be- 
tween veh) 



176 
352 
440 
587 
8S0 
176 
352 
440 
587 
880 
176 
352 
440 
587 
880 
176 
352 
440 
587 
880 
176 
352 
440 
687 
880 



TIME LEAD 
(between veh) 



• The purpose of this table is to establish rates of dispatch in time (time lead) 
and space (lead) between vehicles when the speed and density or flow are known. 
Alter vehicles ace dispatched, it will he undesirable aud impractical for vehicles 
to maJiitaln exact loads and time loads. 
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Table XI. Density and Flow of Governed Columns ' 



speedometer multiplier 
((SM) and time lead (TL) 
In seconds) 


VEHICULAR 


TRAFFIC (maximum) 


SPEED 
(tnph) 


LEAD 
(yards per 

vehicle) 


DENSITY 
(vebidcB per 
mUe) 


FLOW 
(vehicles 
per hour) 



CLOSE COLUMN 



SM 1 (TL2) 


10 


10 


176 


1, 760 




20 


20 


88 


1, 760 




30 


30 


69 


1, 760 




40 


40 


44 


1,760 


SM 2 (TL 4) 


10 


20 


88 


880 




20 


40 


44 


880 




30 


60 


29 


880 




40 


80 


22 


880 



" This chart is to be used in cstabllshliiE an S M within the limits of a prescribed 
density or traffic flow. The vchlcuiar column is based on a lead SM; the traffic 
column is based on maximums which do not take into consideration gaps between 
march onitE or columns or the cficcts of other traffic 
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TaUe XI. DcnsUy and Flow of Qoeemed Columnar — Con. 



Speedometer multiplier 
((SM) ana Ume lead (TL) 
in seconds) 


VEHICULAR 


TRAFFIC (raasimuin) 


SPEED 
(mph) 


LEAD 
(yards per 
vehicle) 


DENSITY 
(vehicles per 
mile) 


FLOW 
(Teliicles 
per hour) 



OPEN COLUMN 



SM 3 (TL6)- 


10' 


30 


59 


587 




20 


60 


29 


587 




30 


90 


19 


587 




40 


120 


15 


587 


SM 4 (TL 8) 


10 


40 


44 


440 




20 


80 


22 


440 




30 


120 


15 


440 




40 


160 


11 


440 


SM 5 (TL 10) 


10 


50 


35 


352 




20 


100 


18 


352 




30 


150 


12 


352 




40 


200 


9 


362 


SM 6 (TL 12) 


10 


60 


29 


293 




20 


120 


15 


293 




30 


ISO 


10 


293 




40 


240 


7 


293 



a This chart is to be used in estahlishing an SM within the limitsotaprescrihed 
density of traffic flow. The vehicular column is hased on a /cad SM; the traflie 
column is based on maicimunis which do not take into consideration gaps between 
march anita or coJumna or the efloeta or other trafflo. 
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Table XII. Vehicle Fuel and Lubricant Data 



1 


2 


3 


4 


5 


6 










Gear 


Miscel- 




Vehicle 


Fuel 


OU 


lubri- 


laneous 




fuel 


per 


per 


cant 


grease 


Vehioto 


tank 


100 


100 


per 


per 




capacity 


jniles 


miles 


100 


100 




(gal) 


(gal) 


(gal) 


miles 


miles 






(lb) 


(lb) 


Automobile, sedan, 5 














16 


6. 4 


0. 2 


0. 1 


0. 1 


Car, armored, utility, 












IVI20- ' 


56 


14. 3 


1. 5 


. 5 


.9 


Carriage, motor (twin 












40-mm), M19 


115 


100. 0 


4. 0 


1. 0 


2.4 


Carriage, motor 












(l05-mmhow), M37.- 


115 


100. 0 


4. 0 


1. 5 


2.4 


Carriage, motor 












(155-mni gun), M40 












or (8-in. how) M43-- 


215 


200. 0 


5. 0 


1. 6 


2 8 


Carrier, cargo, M-29 


25 


20. 0 


1. 5 


. 8 


. 5 


Carrier, cargo, M-29C_. 


35 


20. 0 


1. 5 


1. 0 


. 5 


Carrier, half-track . . 


60 


30. 0 


1. 1 


. 7 


1. 2 


Compressor, air, trk- 












mtd 


40 


13. 3 


. 3 


. 5 


.3 


Craue, trk mtd ^-yd 












capacity. 


50 


40. 0 


. 4 


. 8 


.4 


Grader, road, rntzd. 












diesel 


27 


72. 0 


. 8 


12. 5 


2.0 


Shop equipment, intzd, 












GP -- 


45 


20. 0 


. 4 


.8 


. 4 


Motorcycle, solo 


3. 5 


2. 4 


. 2 


. 1 


. 1 


Motor, scooter-- 


2. 0 


2. 0 


. 2 


. 1 


. 1 


Tank, light, M24 


110 


63. 0 


3. 2 


1. 0 


1. 5 


Tank, mediuni, M4A3 












(76-mBi).. _ 


175 


125. 0 


4. 0 


1. 5 


2.4 


Tank, medium, M26-._ 


183 


166. 0 


4. 0 


1. 6 


Z 8 


Tractor, medium, high- 












speed, 13T, M5 


100 


80. 0 


1.0 


1. 1 


. 5 
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Table XII. Vehicle Fuel and Luliricaiit Data — Continued 



1 


2 


3 


4 


6 


6 

IVIisccl- 
laneons 
grease 

per 

100 
miles 

(lb) 


Vehicle 


Vehlde 
fuel 
t&Dk 

capacity 
(gal) 


Fuel 
per 
100 

miles 
(gal) 


OU 

per 
100 

miles 
<gal) 


Gear 
lubri- 
cant 
per 
100 
miles 
(Iti) 


Tractor, medhito, high- 














speed, 18T (M4) 


125 


70. 0 


1. 


4 


1. 2 


. 6 


Tractor, heavy, high- 














speed, 38T (M6) ... 


300 


200. 0 


2. 


0 


1. 8 


. 5 


Truck, }4-ton 


15 


7. 0 




2 


. 2 


. 2 


Truck, %-ton 


30 


12. 5 




3 


. 3"^ 


'' . 3. 


Truck, 114-ton, 4x4... 


30 


13. 3 




3 


. 5 


. 3 


Truck, lJ4-ton, 6x6..- 


30 


12. 5 




3 


. 5 


. 3 


Truck, 2H-ton, 6 x 6__- 


40 


17. 9 




4 


. 8 


. 4 


Truck, 4-ton, 6x6. 


60 


40. 0 




6 


1. 2 


. 8 


Truck, 6-ton, 6x6, 
















75 


50. 0 




9 


. 7 


1. 0 


Truck, 7K-ton, 6x6, 














prime mover 


160 


40. 0 




8 


. 8 


1. 0 


Truck, amphibian, 2}i- 














ton (amph trk) . . 


40 


16. 7 




6 


, 9 


. 3 


Truck, crane, M2 


100 


66. 7 




7 


. 7 


. 5 


Truck, wrecking, MlAl. 


100 


40. 0 




9 


. 8 


1. 0 


Truck; tractor (tank 














transporter) M26 


120 


62. 5 


1. 


5 


. 9 


1. 1 


Truck, tractor, 4-5 ton 
(7-ton semitrailer) 














60 


3b 3 




6 


i. 2 


. 8 


Truck, trailer, 5-6 ton 














(10-ton semitrailer).. 


90 


18. S) 




8 


1. 0 


. 0 


Vehicle, landing. 














tracked LVT (4) 














LVT (A) (5) - 


162 


82. 0 


2. 


4 


1. 3 


. 8 


Vehicle, tank recovery, 














M32A1 


172 


172. 0 


2. 


0 


1. 6 


2. 8 


Vehicle, engr, armd 


140 


166. 6 


4. 


0 


1. 5 


2. 4 


Vehicle, utility, armd. 














M44 


110 


55.0 


2. 


8 


. 9 


1. 2 
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Table XIII. Standard Types and CapacUies af Trttcks 
and Trailers 



Type of nrntalaer 


Unit 
pack 


Cases or units per lotid • 


I -ton 
trailer 
(capac- 
ity) 


cargo 
(capac- 
ity) 


cargo 
(aver- 
age) 




lO-toii 
semi- 

(aver- 
age) 


Full 













U & 00-gaUon drum _ . 


1 


6 


15 


24 


49 


US S-gallon can (gasoline) _ 


1 


50 


125 


250 


500 


US 1-quart can (oil) . - - 


12 


60 


145 


290 


581 


US 25-pound pail (grease) _ 


1 


70 


170 


245 


690 


Empty 












US 55-gallon drum 


1 


6 


23 


23 


55 


US 5-gallon can (gasoline) . 


1 


88 


320 


320 


750 



* When overloads arc aathorlzed, these quantities may be Incrcmed to the cubic 
capacity of tbe vehicles or to 100 percent overload, wblohev<7 limit is reached first. 
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INDEX 



Pttmgtttphs Page 

Accidents and procedures following accidents 122, 175, 294 

123, 207 



Administration, motor vehicle 21,22 27,28 

Administrative arrangements on the march. 113,114 170 
Advance elements: 

Advance parties 44, 90, 208 65, 138, 

294 

Pioneer party 90 138 

Quartering (billeting) party 90 138 

Reconnaissance party 90 138 

Advance officer 87 133 

Aircraft warning to convoys 214 297 

Automotive maintenance: 

Command inspections 31 49 

Definition 30 48 

Driver responsibility 34 53 

Organization of the maintenance function: 

Depot maintenance (fifth echelon).. 32 50 
Field maintenance: 

Fourth echelon 32 50 

Third echelon 32 50 

Organizational maintenance: 

First echelon 32 50 

Second echelon 32 50 

Bepair procedure 35 55 

Support 149 214 

System of performance: 

Production line 33 52 

Unit- 33 52 
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Paragrapht Patt 



Beach and port clearance 187 266 

Billeting party 90 138 

Cadence counting in maintaining time lead^. 70 110 

Cargo losses 194,195 279 

Classification: 

Of highway movements 37, 38 68, 69 

Of highways 150 216 

Columns: 

Communications control 84 129 

Length 61, 64 86, 94 

Make-up— 64 94 

Movement, mechaniee 64-70 94 

Speed— 64 94 

Types: 

Close _.. 72,74 111,112 

Double staggered 73,80 112,122 

Fixed 73, 77 112, 119 

Foot- _ 37 58 

Governed 73, 78 112, 120 

Main, parts: 

Head 44,46 65,67 

■ -Main body- — 44, 46 65, 67 

TraU 44,47 65,68 

Open 72, 75 111, 114 

Conversion factors for computing march 

data App. II 304 

Convoys: 

Aircraft warning to 214 297 

Definition... 38 69 

Demolition of vehicles to prevent enemy 

use.-_ 218 304 

Effects of terrain and climate 220 309 

Enemy capabilities against 210 295 

Guerilla activities against 219 307 

Halts 104 156 

Initial point , selection 211 295 

Operation, SOP for 154 221 

Protection from mines 213 296 

Reconnaissance 212 295 
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Detaclied parties: Paragrapk) Pane 

Advance elements. (.See Advance ele- 
ments.) 





.-- 94 


141 




. — 91 . 


139 




-- - 89 


137 




— /. 93 


140 




- • 92 


140 


Traffic escorts ... 


92 


140 




169, 175, 176, 241, 249, 




179 251, 254 




150, 157 216, 226 




111 . 


168 


Distance ■. 










109 


Factors in movemeDt 


52,63 


75 


Drivers: 






Maintenance responsibility 


-- 34 


53 


Orientation for march 


99 


146 


Responsibility while march is en route. . 100 


147 




9 


8 


Training 


10 


9 






Emergency equipment: 






A-frame 


258 


357 


Anchored stake 


260 


360 




259 


358 




257 


357 


General 


250,251 


348 




_ 254 


3.'i2 


Winches. 


255, 256 352, 356 


Wreckers 


252,253 


350 


Enemy capabilities against supply 


convoys. 210 


295 


Entrucking . . 


169-176, 179 241, 254 


Explosives, handling --. 


196-201 


280 


Flags, unit 


83 


128 


Follow-up detachments- - 


91 


139 




44,209 65,294 


Formulas, march 


- 56,.App. II 79, 364 




■ ?7 


133 
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Psmrraplii Fags 

Halts 63, 104 92, 156 

Highway : 

Capabilities: 

Tonnage. — 12 12 

Vehicle 12 12 

Movements, classification 37, 38 58, 69 

Regulation and traiTic control: 

Automotive maintenance support 149 214 

Civil laws and ordinances 159 229 

Control classification of higitways: 

Dispatch routes 150, 156, 157 216, 

225, 226 

Open routes 150 216 

Reserved routes 150 216 

Supervised routes 150 216 

Fuel, oil, and lubricant provision... 149 214 

General 151,158 217,228 

Management 147 213 

Military police, authority of 160 229 

Orders 154 - 221 

Organization for 152 219 

Points 153 220 

Priorities 155 224 

Road maintenance 149 214 

Schedules 156 225 

Signal communications 149 214 

Standing operating ijrocedurc 154 221 

Traiusportation officer 148 214 

Types 149 214 

Traffic, military. (See Military highway 
traffic.) 

Transport (military) within United States. 

(See Military Highway transport.) 

Transport unit pools 22 28 

Ice, carryitig capacity of 248 343 

Identification of vehicles. (See Vehicles.) 

I nfiltration 72, 70, 1 56 111, 

116, 225 

Inflammable liquids, handling 196-201 280 
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Initial point: Paratinpkt Pent 

Column control at--, 98 145 

General 96 146 

Location 97 145 

Reaching 63 92 

Selection 211 295 

Inspection, command 31 49 

International sign system 146 212 

Islands, traflSc 146 212 

Loading 190-193 270 

Logistics: 

For personnel movements 169 241 

For supply movements 189 268 

Maintenance: 
Automotive, {See Automotive mainte- 
nance.) 

In the desert 243 333 

Road 149 214 

Winterization 246,249 341,346 

Maps, traffic: 

Circulation 134 193 

General 134 193 

Overlays 134 193 

Strip 134, 179 193, 254 

Symbols.. 136 .197 

Marches: 

Administrative arrangements 113,114 170 

Changing direction 106 169 

Column- - 40, 42, 60, 62, 

96, 103 144, 163 

Completion _. 110-112 168 

Control and discipline: 

Communications control 84 129 

General 81 125 

Identification of vehicles. (See Ve- 
hicle identification.) 

Control personnel-.-' 85-88 131 

Data: 

Conversion factors App. II 364 

Formulas 66, App. II 79,364 
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Marches — Continued Paratnpia Past 

Definition — - 37,38, 58,59, 

40 60 

Discipline 82 125 

En route techniques 100-109 147 

Formation -. 95-9? 144 

Formulas 56, App. II 79, 364 

General - 81 125 

Graph 57-63 81 

Itfotor, definition 37,38 58,59 

Organization: 

General _ 39, 40 59, 60 

March column 40,42 60,62 

March unit .. 40,41 60,61 

Serials, types 43 62 

Planning and planning aids: 

Basic march formulas 56 79 

Distance factors 52, 53 75 

General 49,50 70, 71 

Rate of movement 55 78 

Reconnaissance 48 69 

Time factors 52,54 75,77 

Principles and methods; 

Estimating distance 69 109 

General 64 94 

Maintaining time lead 70 110 

Speedometer multiplier 66, 67 100, 104 

Vehicle length in governing columns. 68 107 

Rate : 61,63 86,92 

Reversing direction 106 160 

Types.' 

Controlled column: 

Close column _ 72,74 111,112 

Double staggered column 73,80 112, 122 

Fixed column:: 73,77 112,119 

Governed column 73, 78 112, 120 

Open column... 72, 75 111,114 

Ordera... 154,177, 221,251, 

179 254 
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Marches — Co-ntinued 
Types— Continued 

Flexible types: Paragraphs Page 

Infiltration 72,76 111,116 

Shuttling 73,79 112,121 

General 71 110 

Night 108 164 

Marking routes. {See Signing and marking 
routes.) 

Medical services on the march 120, 121 174 

Messages for communications control 84 129 

Messing 115-117 171 

Military highway traiBc: 

Conditions affecting _-_ 6,7 5,6 

Traffic density 131,133 191,192 

Traffic flow 131 191 

Military high-way transport within United 
States: 

Accidents, procedure In case of... 122, 123, 207 175, 294 

Advance parties 90,208 138,204 

Clearance from civilian authorities 202 288 

Follow-up parties 91,209 139,294 

Reconnaissance 205 293 

Tolls and ferries 204 293 

Traffic escorts, tsiviHan and MP 203 292 

Mines, protection of supply convoys against- 213 296 

Motorized operations, basic factors : 

Driver selection 9 8 

General 8 8 

Highway capabilities 12 12 

Highway traffic plan-— 13-15 14 

Utilization of available vehicles 11 II 

Motor: 

Pools.. 23-29 28 

Vehicle. (See Vehicles.) 
Motor Transport, relation to over-all move- 
ment function 3 2 

Movements : 

Administrative 38 59 

Classification 37, 38 58, 59 

Conditions affecting 6,7 5,6 
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Movements — Continued Paragraphs Pane 

Detached parties 44 65 

Management 147 213 

Multiple (on a graph) 62 86 

Organization, main column 44-47 65 

Rate - 55 78 

Tactical 38 59 

Operations: 

Desert . — 240-244 329 

In arctic conditions 245-249 339 . 

In mountainous terrain 222-226 310 

In mud 2H7-229 316 

Jungle 236-239 325 

Off-road 221 309 

Tlirough water 230-235 320 

Orders: 

Higliway regulation J54 221 

Marcli 154, 177, 179 221,251, 

254 

Operational 179 254 

Warnings.. ___ 177,178 251,252 

Overlays __ 134 193 

Personnel: 

Control ■ 85-88 131 

Duties: 

AthaJts 104 156 

Following tl>e inarcli 112 169 

Personnel movements: 

Command 163-105 233 

Detrucking 175, 176 249, 251 

Entrucking 170-176 246 

Logistics for 169 241 

March orders and tabtos for . 177-180 251 

Methods 166 237 

Tactical considerations l67 239 

Pioneer party 90 138 

Planning: 

For quartering 90, 118, 119 138, 172, 

173 

March 49-51 70 
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Parugraphs Page 

Port and beach clearance 187 266 

Purpose of manual 1 1 

Quartering 102, 103 153 

Quartering party 90 138 

Radio sets, two-way (for control communica- 
tion) 84 . 129 

Reconnaissance-. 

For supply convoys in combat areas 212 295 

In march planning 48 69 

In United States 205 293 

Party 90 138 

Refereneea App. I 362 

Refueling on the march 124, 125 178, 179 

■ Release points.. --. 63,111 92,168 

Repair, automotive 35,36 55,56 

Right-of-way of march column 100 147 

Route card 99 146 



Route marking. (See Signing and marking 
routes.) 

Safety precautions : 

Against cargo losses 

In handling explosives 

In movements in United States- 
While march column is en route 

Scope of manual 

Security: 

Forces 

General measures for 

In signing and marking routes., 

SOP for 

Serials: 

Definition 

Individual numbering for identification 
Organization 

Shuttling: 

Definition 

Types - 

Signal communication 
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195 279 

196-201 280 

. 206 293 
100, 102 147, 153 

2 1 

92 140 

216-217 298 

138 206 

.. 154 221 



40, 43 60, 62 
83 128 
154 221 

73, 79 112, 121 
166 237 
149 214 



Signals: ParBtrapItt Page 

As traffic control devices 144 211 

Used in a march column 101 149 

Signing and marking routes 93, 136-146, 247 140, 204, 

342 

Sign messages 84 129 

Sign system, iiiternafcional 146 212 

Speedometer multiplier 66-68 100 

Speed: 

Rate of march 61, 63 86, 92 

Variation within column 64 94 

Standing operating procedure; 

For highway regulation 154 221 

For march orders 177 251 

Strip maps 134,179 193,254 

Supply movements: 

Cargo losses 194,195 279 

Command 183 261 

Explosives and inflammable liquids—. 196-201 280 

General 181 259 

Logistical factors 189 268 

Operating methods 186 265 

Operations in tactical support 188 267 

Port and beach clearance 185, 187 264, 266 

Types of 184 263 

Tables: 

I. Ratings of Elements Used in Road 
Classification 135 197 

II. Symbols for Length and Width of 

Road and for Types of Road Surfaces.. 135 197 

III. System Schedule, a Composite 

Schedule for a Road Net... 166 226 

IV. Table for Computing Organic Truck 
Requirements for Troop Movements . _ 1 69 241 

V. Table for Computing Truck Require- 
ments (for Troop Movement) Re- 
quested from Higher Headquarters... 169 241 

VI. Work Sheets for Preparation of 
Entrucking and Detrucking Tables... 176 251 
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Tables — Coutiniied Paratraplu J^je 

VII. Entrucking and Detrucking 

Tables 176 261 

VIII. Example of a March Table 180 257 

IX. Rates and Lengths of Marches App. 11 364" 

X. Infiltration Rates App. II 364 

XI. Density and Flow of Governed 

Columns App. 11 364 

Veil. Vehicle Fuel and Lubricant Data. App. II 364 
XIII. Standard Types and Capacities of 

Trucks and Trailers App. II 364 

Tactical movements . 38 69 

Tactical support ■_ 188 267 

Time: 

Factors in movemeut 52, 54 7S, 77 

Lead 70 110 

Length.. ._ 61 86 

Traffic: 

Control: 

Devices 137 205 

In mountainous terrain 226 313 

Of march column 100 147 

Types Of 149 214 

Escorts r 87,92,94,203 133,140, 

141, 292 

Islands — 145 212 

Maps 134, 136 193, 197 

Patrols — — 87 133 

Trail maintenance officer 87 133 

Trail officer 87 133 

Transportation officer... 148 214 

Turn-around time. . 189 268 

Unit: 

Flags-. 83 128 

Symbols 83 128 

Vehicles, motor-. 

Administration - 21-29 27 

Availability 189 268 

Classification.. 16-18 16 
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Vehicles, motor — Continued -Paragraj^ Pise 

Deriiolition . 218 304 

Highway capability for 12 ' 12 

Identification: 

Communications 84 129 

Control 83 128 

Length (use in governing columns) 68 107 

Outside the couvoy 100 147 

Responsibility 20 26 

Use 11,20 11,26 

Warning orders 177, 178 251, 252 
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